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DISABLING MORBIDITY AMONG INDUSTRIAL V/ORKERS, 
THIRD QUARTER AND THE FIRST 9 MONTHS OF 1939 ‘ 


By William M. OArAFisu, Senior Slali.licinn, United SlaUx Public Ihalth Snrice 

Tlie data on tlio froquoncy of picknosrf and noniiidtisli-iiil iujurios 
lasting 8 consecutive calendar days or longer during tlie tliird (luarti'r 
and the first 9 months of 1938 and 1939, jireaenled in table 1, arc 
derived from analyses of rejiorts from 2G siek benefit oi-ganiz:ii,l,\qij • 
representing approximately 170,000 memlx'i's in ii,v,'-- f I'l.,. ni.'i!. ,n,<l 
ments located east of the, hlississippi Ujr i n i- i 

Potomac Rivers. Wliile ‘ ‘'I’ ’'“''.''‘'‘‘'j ' 

9 months of deb'rinined for the sinne 

2 fi /^,J,..nI/ations, the rates for the fimt 9 months of (be (iniiKnieoiiiuiii, 

1J34-3S, are based on soino.ad<li(ional reporting organizalions. 


TniuD quautur op 1939 

A comparison of the rales for the third quarter of lO.'fO and 1938 
reveals oixly minor differences in the broad cause groups of n'spirafory 
diseases, digestive diseases, and nonres])iratoiy-uondig('stive dihoases. 
Of interest, however, are tleeroases of 20 ])ei-eent for di,-.('as('s of (bo 
pharynx and tonsils, and for diseases of the stoinaeh, (‘veept <‘ane('r, 
the rates for 1939 and 1938, resiieetively, for both these groups of 
diseases being the same. Of interest also is an iiwrease of almost 2r) 
percent in the fi-e(iue,ie.y <if appendi<‘itis. 


DISKXSKS OP Tlin SMN, 1930 39 

Attention is also direelcsl to ilis(“av's of (In' sKin"* which show a 
slight decrease for the third (piarter of 1939 as compared with (he 
corresponding (piarter of 1938. The r('eognilion of (Ins more or less 
favorable rate raisc's tlie (piestion of its magnil'ide in relation to 
previous j'i'ars. Data, by quar(<'rs, for (lie years 1930 lo 1939, 
obtained from earlmr reports of this series and from (able 1, are given 

1 Prom Iho DlviMon of Iiulusln.il Notuiinlln hliitoni lit illli 

For (ho st‘(*oii(l (Uinrior of soo Uuhik Iti \mi ftiKiKi" Im fMiolioi I‘bi9 ffiU lS‘d)). 
sIntorintion.il JasI, J51 J/W. 'I’lioso tillos do iml indudo huiihum, ponojiirH' hy oi, uuc nih l.iiicts, 
or (li(‘ inywisos. 

10- 


(1) 
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Table 1. —Frequency of cases of sickness and nonindustrial injuries lasting 8 con¬ 
secutive calendar days or longer among male employees in various industries, hy 
cause, (he third quarter of 1939 compared with the third quarter of 1938, and the 
first 9 months of 1939 compared with the first 9 months of 1988 and 1934-38, 
inclusive ^ 

[Male morbidity experience of industrial comga^es which reported their cases to the United States Public 


Annual number of coses per 1,000 males 

Cause (numbers in parentheses arc disease titte n^b^ Third auarter First fi month** 

from the International List of the Causes of Death, 1929) ^ quarter jj irsi« monina 


Sickness and nonindustrial injuries *- 
Nonindustrial injunes 063-19*)... 
Sickness s...— 


Respiratory diseases.-. 

Influenza and grippe (Ip—. 

Bronchitis, acute and cluonic (106)-- 

Diseas**s of the pharynx and tonsils (116a).-. 

Pneomonia, all forms (107-109). .. 

Tuberculosis of the respiratory system f23).. 
Oth“r r*^spiratory diseases (104,105,110-114). 

|ai|£Ai|n^ diseases.._ 


Sjsef^sTH^iiiijiiijrfi^eept can^r (117, iis)... 

Diarrhea and . 

Appendicitis fl21).— 

Hernia (12Ca'...--- 

Other diirestive diseases (116h, 116,122b-129)_ 

Nondiaestive diseases . 

Diseases of the heart and arteries, and nephritis 

(90-99,102, 130-132). 

Other genitourinary diseases { 133-138)- 

Neuralgia, neuritis, sciatica (87a) . 

Neurasthenia and the like (part of 87b). 

Other diseases of the nervous system (78-85, part 

ofSTb) . 

Rheumatism, acute and chronic (56, 57). 

Diseases of the organs of locomotion, except dis¬ 
eases of the joints (156b). - 

Diseases of the skin (151-153).-. 

Infectious and parasitic diseases (1-10,12-22,24-33, 
36-44) 

All other' dfse^a' (4£^6;”58-7^‘si,* 89,’IM, lOl’,’ 

103, 154-1560, 167, 162). 

in-defined and unknov4Ti causes (200)-- 


Average number of males covered in the record.. 
Numbf»r of organizations. 


1938 1034-33 


71.1 

02 2 

82.5 

12.1 

ia2 

13.1 

59.0 

82.0 

71.4 

16.8 

36 3 

26.1 

4.4 

ia7 

9.5 

2.6 

4.0 

40 

40 

47 

48 

1.3 

3 0 

2.1 

.9 

.7 

1.0 

3.6 

6.2 

47 

39.7 

43 5 

43.2 

ia2 

13.9 

13.5 

40 

3.5 

41 

1.3 

1.2 

.9 

3 9 

45 

42 

1 5 

L6 

1.7 


8.1 

2.C 

29.7 

3.6 

43 


2 3 

2.3 

2.4 

L8 

2.2 

2.1 

.8 

.0 

.9 

1.2 

1.1 

1.2 

3.1 

3.6 

3.8 

2.4 

2.6 

2.7 

3.7 

2.8 

3.1 

L6 

2.4 

2.3 

6.1 

7.4 

7.1 

2.5 

2.2 

2.1 

105,073 

172,166 

167,922 

26 

26 

26 



1 In 1939 an<l 193S the same organizations are included; the rates for the first 9 months of the years 1931r-3^, 
however, are based on records from the same 26 organizations and some additional reporting organizations. 
* £\clusive of disability fron. th^ venereal diseases and a few numerically unimportant causes of disability. 


Table 2. —Frequency of disabling cases of skin diseases^ lasting 8 consecutive 
calendar days or longer among male employees in various industries, by quarter 
years, 1930 to 1929, inclusive 



1 Inclutlos furunchs carbuncle; phlegmon, acute abscess; and other diseases of the skin and annexa, and 
erf the cellular tissue (titles 151-153 of the International List of Cause** of Death, 1929). - 
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in table 2 and are shown graphically in figure 1. The frequency of 
diseases of the skin over this 10-year period is of considerable interest. 
Perhaps most outstanding is the fact that for each of those years the 
rate for the third quarter is the highest of all quarter rates. This is 
particularly striking when it is considered that a time curve repre¬ 
senting total disabilities is generally lowest in the third quarter, and 
that the definition of ‘‘diseases of the skin” does not include sunburn, 
poisoning by organic substances, or the mycoses. It will be observed, 
furthermore, that while the mean (3.6) of the 10 third-quarter rates 
is the highest of the four means representing the four sets of quarters, 
the stability of the third-quarter rates is greatest, varying, as they do, 
in the relatively narrow zone of 3.3 (1934) to 4.4 (1930). 



FiGUEB 1.—Frequency (logarithmic) of disability lasting 8 consocutive calendar days or longer caused by 
diseases of the by quarter-year of onset, 193(1-89, inclusive. Diseases of the skin (titles 151-153 of the 

International List of Causes of Death, 1929) includes funinde, carbuncle; phlegmon, acute abscess; and 
other diseases of the skin and annexa, and of the cellular tissue. This definition docs not include sunburn, 
poisoning by organic substances, or the mycoses. (Male morbidity experience of industrial companies 
which reported their cases to the United States Public Health Service.) 

FIRST 9 MONTHS OF 1939 

An inspection of the frequencies of sickness and nonindustrial 
injuries for the first 9 months of 1939 and 1938 in the light of the 
experience recorded for the third quarters of the same years reveals 
that the unfavorable sickness rate for 1939 is due principally to the 
excessive rate for influenza and grippe previously referred to in the 
summaries for the first and second quarters of the year, 

MORTALITY RATES AND ECONOmC STATUS 
IN RURAL AREAS' 

By Harold F. Dorn, Statistician, United States Public Health Service 

It has been believed for some time that health and economic status 
are directly related. Such data as exist indicate that both morbidity 

1 The tabulation of these data wos made possible by the support and cooperation of the Scripiw Founda¬ 
tion for the Study of Population Problems. Mr. I. 0. Plummer, Chief, Division of Vital Statistics of the 
State Department of Health of Ohio, not only gave access to the original records, but also made available 
the facilities of his office during the tabulation of the data. This material was taken from a thesis submitted 
to the faculty of the Graduate School of the University of Wisconsin In partial fulfillment of the requirements 
for a Degree of Doctor of Philosophy. 
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and mortality rates are generally holier among the poor than ammig 
the well-to-do, althot^h some deviation from this occurs vrhen specific 
causes of illness or death are considered. With very few exceptions, 
however, the available information refers solely to village or city 
residents. .Almost no data concerning the relationship of heaHi 
and economic status of rural residents in the United States are 
available. 

During the course of a study of differential rural-urban mortality 
in Ohio in 1930, it proved feasible to tabulate the data for the rural 
population by an approximate index of economic status. It is the 
purpose of this paper to discuss the differences m the mortality rates 
of rural people living in coimties of varying agricultural productivity. 

The rural population of Ohio is far from homogeneous. In the 
northeastern part of the State and around the large mdustrial cities 
the rural population is mainly nonfarm, as defined by the census, and 



Since the mortality records did not record information which could 
be used in acCIUrately subdividing the rural population by economic 
status, the counties were arranged in groups on the basis of census 
data and with the advice of members of the Department of Kural 
Economics of Ohio State University. Counties with a large propor¬ 
tion of rural-farm population were subclassified as having good, 
fair, and poor agriculture; counties with a large proportion of rural 
nonfarm population were subclassified as industrial or mining; a 
third group included with the rural-nonfarm counties was classed 
as mixed farm and nonfarm, since neither element of the population 
was predominant. 

The mortality records for 1930 were then tabulated on the basis 
of this grouping of the counties of the State. All nonresident deaths 
were allocated to the place of residence. The data used throughout 
this paper refer to the native white population. 

Tables 1 and 2 present the number of resident deaths per 1,000 
population by age and sex for the rural native white population of the 
various groups of counties in Ohio for 1930. In the counties in which 
the rural population is mainly nonfarm, the mortality rates are, as a 
whole, lowest in the industrial and highest in the mining counties. 
This difference is less marked among females than among mal^. 
The largest differential exists at the younger ages; after age 55 that 
rates in the mining counties are no greater on the whole and, indeed. 
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are slightly less than the corresponding rates in the other nonfarm 
counties. 


Table 1. —Death rates per 1,000 population for native white males in different types 
of rural communities, Ohio, 19S0 





Rural-farm 



Rural-nonfarm 

Age 

Total 

rural 

Total 

Good 

agri¬ 

culture 

Fair 

agri- 

ciillure 

Poor 

agri¬ 

culture 

Total 

Mining 

Indus¬ 

trial 

Mixed 
farm and 
nonfarm 

Under 5__ 

16 5 

16 8 

14.4 

14.8 

21.6 

17.3 

22.5 

13.3 


fl-9. 

1.9 

1 8 

1.6 

1.9 

1.8 

1.9 

1.4 

2.0 

2.0 

10-14. 

1 4 

1 5 

1.6 

1.0 

2.1 

1.4 

.9 

1.6 

1.4 

1.W9. 

2 2 

1.6 

1.1 

1.8 

1.7 

2.7 

2.9 

2 5 

2.8 

20-21 . 

3 0 

3 6 

3.1 

3.7 

3.9 

3.6 

6.6 

2.8 

4.1 

25-29. 

3 7 

4 0 

3 2 

3.9 

4.6 

3.4 

5.0 

3.0 

3.6 

30-34. 

3 1 

3 3 

1.5 

4.3 

3.0 

3.5 

5.4 

2.6 

4.4 

1 ■■ 1 M11M M 11 


4.6 

3 6 

4.7 

4.8 

6.2 

9.4 

4.6 

4.6 

UA 9 10 1 M 1! 111M 1 


7.2 

6.9 

7.6 

6.9 

7.8 

9.G 

7.8 

7.2 

1 Hi 11111111111 

: 

16 6 

I*'. 9 

17.9 

16.1 

17.0 

17.4 

17.6 

16.3 

ihifef Hi 111111111 11 


43 8 

42 6 

44.4 

43.7 

43.9 

42 8 

47.2 

40 2 

75-f-- 

B8 1 

118.0 

128.2 

113.6 

117.7 

117.6 

132.0 

114.3 

116 fi 
11.2 

All aees. 

Adjusted rate i. 

11 0 
8.7 

11.7 

8.6 

11.0 
7.0 

11.7 

8.5 

12 3 
9.2 

10.4 

0-, 

11 ? 

b.3 

8.0 


^ txic age distribution of the standard million population 

1 These and subsequent adjusted rates are >»'''• ' 
of England and Wales, 1901. 


Tabt-p 1,000 population for native white females in different 

types of rural communities, Ohio, 19B0 


Age 

Total 

rural 

Rural-farm 

j^ural-nonferm 

_ at __ 

Total 

Good 

api¬ 

culture 

Fair 

api¬ 

culture 

Poor 

api¬ 

culture 

Total 

Mining 

Indus¬ 

trial 

Mixed 
farm and 
nonfarm 

Und'*r 6_ 

13.8 


12.9 

13.0 

16.4 

13.7 

19.0 

10.7 

16.3 

6-9. 

1.6 

1.7 

1,1 

1.9 

1.6 

1.4 

1.5 

1.2 

1.6 

10-14__ 

1.3 

1.3 

.3 

1.4 

1.8 

1.4 

1.2 

1.2 

1.6 

15-19__ 

2.1 

1.8 

1.3 

1.7 

2.6 

2.2 

1.9 

1.9 

2.9 

20-24.. 

3.4 

3.1 

3.8 

2.6 

3.5 

3.5 

8.6 

3.4 

3.9 

25-29. 

3.6 

8.7 

3 7 

2.9 

6.0 

3.5 

2.8 

3.3 

43 

30-34.. 

3.8 

4.3 

4.0 

3.5 

6.9 

3.4 

3.6 

3.2 

3.S 

35-14. 

4.7 

4.5 

47 

4.3 


48 

6.8 

46 

48 

46-64. 

8.0 

7.5 

8.4 

7.8 

6.3 

8.6 

9.5 

8.1 


55-64. 

'TTl 

16.2 

15.7 1 

17.2 

14.8 

17.0 

14.8 

IS 9 

16.1 


40.3 

30.5 

39.6 

40.7 

37.7 

41 2 

36.6 

42.8 


75+- 

121.7 

110.1 

121.1 

123.0 

115.1 

123 5 

107.9 

132.1 


All ages. 

10.6 

11.1 

10.6 

11.1 

11.7 

9.9 

9.8 

9.2 

11.1 

Adjusted rate. 

8.3 

8.0 

8.0 

8.1 

8.6 

8.4 

8.6 1 

8.1 

8.8 


These differences are in general agreement with what one would 
expect. In addition to the occupational hazards of mining, the 
population of these counties is, as a rule, further removed from ade¬ 
quate health and medical facilities and services than is the popula¬ 
tion in the industrial counties. That occupational hazards are im¬ 
portant, however, is indicated by the fact that the difference in 
mortality rates is greater for males than it is for females. 

In the counties in which the rural population is engaged mainly 
in fa rming , there is a negative correlation between the mortality 
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rate and agricultural productivity; that is, the death rate is lowest 
in the best agricultural areas. The largest differences are in the 
vounger age groups; after age 45 the rates in the poor agricdtural 
regions are no greater, and are even somewhat smaller than in the 

better farming counties. , „ . , j j ^ 

The classification used in tables 1 and 2 is too detailed for com¬ 
parison of specific causes of death. For this purpose the coimties 
have been combined into two groups, one composed of counties in 
the poor agricultural and mining areas and representing relatively 
poor economic status, and another composed of the remamder of the 
counties representing relatively good economic status. Table 3 
presents the mortality rates for these two groups. 


Table Z.—Death rates per 1,000 rudive vhiie popuMion iy age and sex in different 
typts of rural coni/iiiLniUBS, Ohio, 1930 



On the average, the death rates in the aieas of poor economic 
status are about 10 percent greater than the corresponding rates in 
the areas of good economic status when adjustments are made for 
differences in age distribution of the populations involved. After 
age 55, however, the differential is reversed and the rates are higher 
in the good economic regions, except for males over 75 years of age. 

That the death rate is greater in regions of poor economic status 
is not surprising. In such areas the wealth necessary to provide 
adequate health and medical facilities is usually lacking, standards 
of living are lower, and public health services are regarded as luxuries 
rather than necessities. It is interesting to observe that in the older 
age groups there is a fairly clear-cut tendency for mortality rates to 
be lower in the regions of poor economic conditions. It may be, as 
some have su^ested, that under favorable health conditions a signifi¬ 
cant proportion of weaklings survive through adolescence and early 
adult life only to die at increasing rates when the diseases of late 
adult life begin to take their toll. 

If differences in medical and health facilities and services play a 
part in bringing about the difference in mortality between^ersons 
living in counties with good economic conditions and tlmsen^g hr 















7 


January 8,1940 


counties with poor economic conditions, then the differences would 
be expected to be especially noticeable for diseases which are most 
easily prevented or cured. One such group of diseases comprises 
those associated with infant deaths. The data in table 4 show that 
the infant mortality rate is more tlian 40 percent greater in the poor 
economic areas. Although this is especially true for deaths due to 
diarrhea, enteritis, and the principal contagious diseases of cliild- 
hood, it also exists for every cause except congenital malformations. 
The extremely high death rates from the principal contagious diseases 
and diarrhea and enteritis prevail throughout the entire first 5 years 
of life, with the rates in the regions of poor economic status between 
two and,three times as large as the corresponding rates in the better 
economic areas (tables 5 and 6). 


Tible 4:.—White inj-ant deaths and deaths per 1^000 live white births for selected 
causes of death in diferpnt types of rural cornTnunHieSf Gkio, 19S0 ^ 


Cause of death 


Poor Good Vof^ir 

eco^ie eoMiomlo economic wnomlo 

sS status sutua status 


ooping ccugh, meesles, scarlet tever, diphtheria..... 


Influenza and pneumonia 
Syphilis and gonorrhw— 
Diarrhea and enteritis... 
Congenital malformations 

Premature birth. 

Birth injury. 

Accidents. 

other causes. 




Good Poor Good Poor 

economic economic economic ewmomlc 

status status status status 


Under 5-— 
6 and over_. 


All ages. .. .» ——!- - - 

1 lileasles, whooping cough, scarlet fever, diphther^ 

Table Death rates ver 100,000 native white pojndalion by m 

DJfBBkBA S EN TERITIS, in different types of rural eonmumUes, Ohw, 1980 

I Male I I'cm'fle 



Under 6-._ 
8 and over. 
All ages... 


Male 

Good 

Poor 

economic 

economic 

status 

status 

169 

326 

4 

6 

20 

3S 
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In keeping with the differences observed in the death rates from 
all canseS) the mortahty from tuberculosisj mfluenzaj pneumonia^ 
and accidents is consistently greater in the poor economic regions 
during childhood, adolescence, and early adult life, but at advanced 
ages the differences are not so clear-cut (tables 7, 8, and 9). For 
females the mortahty from tuberculosis is consistently lower through¬ 
out life in the better economic areas, with the greatest differences 
from 25 to 45 years of age. In the case of influenza, pnemnonia, 
and accidents, female mortahty rates are lower in the good economic 
regions until middle life but higher after those ages, although the 
differences are unimportant until age 65. 


Table 7. —Death fates per 100,000 naiive white population from 

TUBEBCULOSis in different types of rural communities^ Ohto, 19S0 



Male 

Female 

Age 

Male 

Fern 

ale 


2 

m 

Good 

eco- 

Poor ( 
eco- 1 
uomic 
-status , 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

r-nflar 


10 

11 





AO 

70 


27 

43 

62 

78 


_^ 

110 

iU 

25-34. 

SO 

60 

68 

110 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4* 

^i3f 

****'>SL 

xiJi 

130 

2UW4 _ _ 

30 

73 

44 

63 

* All ages_ 

35 

46 

44 


45-54. 

40 

63 

37 

SO 

j Adjusted rate.. 

33 

44 

43 

57 


Table 8.— Death rates per lOOfiOO native white population by age and sex from 
INFLUENZA AND PNEUMONIA in different types of rural communities, Ohio, 1980 


Age 

Male 

Female 

Age 

Male 

Female 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Under 5_ 


352 

197 

200 1 

SR-nt __ _ 

104 

95 

121 

108 


i4 

19 

8 

22 

fjwTa _ 

9sn 

206 

326 

231 


17 

15 

15 

23 

75“^ 


1,018 

1,279 

1,176 

ofWU _ 

36 

34 

20 

29 

All ngps 

89 

106 

01 

108 

35-44. 

33 

36 

28 

38 1 



91 

74 

89 

45-54.. 

53 

63 

53 

70 1 

j Adjusted rate.... 






Table 9. —Death rates per lOOMO native white population by age and sex from 
ACCIDENTAL CAUSES in different types of rural communities, Ohio, 19i0 


Age 

Male 

Female 

Age 

Male 

Female 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

Under 5 _ _ 

71 

162 

88 

102 

MUU 

167 

112 

42 

39 

5-14_ 

60 

61 

SS 

39 

66-74 - 


25S 

IS 

157 

15-24_ 

113 

146 

33 

36 


5^ 

676 

850 

817 

26-34_ 

88 

153 

25 

29 

All ftcrpa 

115 

145 

64 

70 

35-44_ 

119 

1C8 

22 

26 


106 

138 

54 

57 

46^54_ 

106 

135 

40 

36 






1 





1 
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There is more variability among males, however. Mortality rates 
from tuberculosis are definitely lower until age 55 in the good economic 
areas but no consistent pattern appears after that age. Except for 
the very young and the very old, under 5 years and over 75 years, 
there is no significant difference in mortality from influenza and 
pneumonia. At both ends of the life span, though, mortality is con¬ 
siderably higher among persons living in regions of poor economic 
conditions. Mortality from accidental causes, with the exception of 
ages 5 to 14 and 55 to 64, is definitely greater in the poor economic 
areas. Of course, part of this higher mortality results from mining 
accidents, but the differences are still significant even at the ages 
when such accidents are unimportant, especially under 5 years of age 
when the rates in the two areas differ more than 100 percent. 

Until about 45 or 50 years of age there is little difference between 


the two regions in mortality from the principal diseases of late adult 
life, cancer, heart disease, cerebral hemorrhage, and nephnt’'^-" -v^aoies 
the rates in the poor economic area tend talwui’rates from cancer, 
10-13). After these ages, hQ^""5eJinitely greater in the regions of 
heart disease, and one or two exceptions. When the rates 

^ 

where the rates are ec[ual. 

--- i- 1 . II 1 Male ! Female 


Good Poor Good Poor 
ec*o- eco- eoo- ec^ 
nomic noDiic noiu-c nomic 
status status status status ^ 


Good Poor Good Poor 
eco- eco- eco- eco¬ 
nomic nomlo nomlo 
status status status status 


ruder 35- 
35 ^- 


802 1,141 l.C 


103 All ages— 

291 Adjusted rate.— 




46-64- 

55-64.—~«—-— 
66-74- 


Good Poor Good Poor 
eco- eco- eco- eco¬ 
nomic nomic nomic nomic 
status status status status 


58 96 73 All ages — 

i« iS 234 2^ Adjusted rate... 

676 760 767 773 


Male 1 

Good 

eco¬ 

nomic 

status 

Poor 

eco¬ 

nomic 

status 

2,200 

115 

U 

2,007 

120 

71 
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Table 12—Death 7ares per 100,000 native white population hy age and sex from 
HE 4 RT DISEASE in diffticnt ttjpes of riual conuut'ndits, Ohio, 1930 


Age 

Male 

Fcnale j 

Ma^e 

Pen: 

tale 

Good 
eco- 1 
Qoiric 1 
status 

1 Poor 

1 eco- 1 
1 nomie 
status 

1 

Good 1 
' rno- 
Dom c 
status 

1 

I Poor || Age 

f tco- '} 
nr n c j 
sta^^us j| 

Good 

eco¬ 

nomic 

StltbS 

Po^-r 

eco¬ 

nomic 

status 

Good 

cco- 

nom’c 

status 

Poor 

eco¬ 

nomic 

status 

T’n/loi- OH ! 

11 

13 

! 13 

1 1 

13 63-74. i 

1,301 

1,191 i 

1.0S3 

1 030 


24 

2S 

J9 

43 75-1- . 

3,453 

3 554 

3,731 

2,9o0 


47 

66 

4S 

54 1 All ages — 

215 

221 

203 

193 

4V14 . 

13C 

121 

131 

135 AdjUtoteJrate —, 

142 

142 

139 

124 

--- 

407 

39S 

391 

“Ml 1 






Table 13. —Death rates 

NEPHRITIS^ %n 




Although these daia oifer only indirect evidence, they do essentially 
corroborate existing information concerning the relationship of mor¬ 
tality rates and economic status. The evidence must be regarded as 
indirect since it was impossible to classify families according to eco¬ 
nomic status. It undoubtedly is true that there were some families 
in the good economic regions whose income was insufficient to main¬ 
tain what would generally be considered an adequate standard of 
hving, just as there probably were families in the poor economic 
regions whose income was more than sufficient to maintain such a 
standard of living. The mortality rates in this paper represent not 
only the direct results of the economic status of a family upon the 
health of its members but also the effects arising from the ability of 
the community to maintain essential medical and health facilities. 
Because of the virtual absence of any information concerning the 
relationship of mortality rates and economic status in rural cases, it 
seemed desirable to present these data even though they are not as 
specific as might be desired. 

Quite apart from the corroborating evidence of previous investiga¬ 
tions, the results of the present study are in general agreement with 
a priori expectation. If, as is commonly believed, the decline in the 
death rate has been largely produced by the widespread application 
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of the principles of medicine, hygiene, and sanitation in combination 
Tirith a rismg standard of living, then the greatest differences between 
the mortality rates of persons living in regions of good economic status 
and those living in regions of poor economic status would be expected 
to occur for diseases most readily prevented by the application of 
these principles. The higher mortality rates in the poor economic 
regions for diseases of infancy, diarrhea, enteritis, tuberculosis, and 
the principal diseases of childhood, measles, whooping cough, scarlet 
fever, and diphtheria, are in keeping with expectation. 

The fact that the death rates from the important diseases of late 
adult life are somewhat lower in the poor economic regions would 
appear at first s^ht to support the theory that modem medical and 
public health practices tend to l^sen the effects of natural selection 
and to preserve a larger proportion of the weak and unfit than would 


otherwise be true. According to this theory, high death rates during 
infancy and childhood diminate the least physically fit memb<‘’‘'; ' 


society so that attempts to decrease mortality at tJviT5»ary to examme 
fill, would weaken the race. It 4flsa3,’'e3pecially inasmuch as there is 
the validity of this pro or con. It is unquestionably true 

practicafiv;i^“ tivities do preserve for many years the lives of 
mr^v rSifSo under condi^ns existing a century ago would 
have succumbed at an early age to some disease which is now ® 

or cured Whether or not this affects the physical vigor of the r^e is 
a dSatab’e question. At least very few persons recommend 
Lsation of medical care and public health services because of their 
aUeged harmful effects upon the physical health of the population. 


SUMMARY 

It is commonly believed that health and economic^ status are 
directly related. Existing data confirm this beUef, especially for t 
Sian ^population. However, ahnost no information is available 
concerning dther the total amount of illness or its variation among 
persons of different economic status in rural areas. 

Mortality records for the rural native white population of Ohio 
were tabulated by counties divided into two groups, one group wm- 
pr iaing counties iu poor agricultural areas and the other compnsmg 

counties in good agricultural areas. _ 

The standardized death rate in the poor economic areas was about 
10 percent greater than the corresponding rate in the good economic 
areas. The difference was particularly noticeable at the younger 
ages; however, after age 55 the rates in the good agric tura areas 
were d%htly greater. 
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The difference in mortality rates was greatest for the diseases 
which modern medical and public health practices have been most 
successful in controlling or preventing. The infant mortality rate 
was 52 per 1,000 live births in the good economic areas but 75 per 
1,000 live births in the poor economic areas. The rates for the prin¬ 
cipal communicable diseases of childhood were from two to three 
times higher in the poor areas. Smaller but corresponding differences 
were reported for deaths due to tuberculosis, diarrhea and enteritis, 
accidents, and influenza and pneumonia. 

The standardized mortality rates from cancer, cerebral hemorrhage, 
heart disease, and nephritis were slightly higher in the good economic 
areas. Before age 50 there was little or no difference in the rates for 
these diseases, but after that age the rates in the good economic areas 
were generally higher. 


EFFECT OF SULFAPYRIDINE AND SULFANILAMIDE 
[ITHOUT SERUM IN EXPERIMENTAL 
MENING0C?5T7 fiCTION ^ 



By Sara. E. Branham, Senior Bacteriologut^ Service 

In 1937 Buttle, Gray, and Stephenson (J) and Proom 
the protection of mice against meningococcus infection with sulfanil¬ 
amide. Very soon afterward Branham and Rosenthal (S) described 
the apparently synergistic action of immime serum with sulfanila»nide 
in such infections. This was almost immediately confirmed by Brovm 
(4). Since then sulfanilamide has been used extensively in human 
cases of meningococcus infections. More recently sulfapyridine, 
introduced by Whitby (5), has been used similarly and there has 
been some discussion as to the relative merits of the two drugs. Few 
have used the drugs alone in a significant number of cases. Some of 
the most valuable reports on the use of drug alone have been those 
of Schwentker, Gelman, and Long (5), WDlien (7), Carey (5), Hobson, 
Oxon, and MacQuaide (9), Muraz, Chirle, and Qu^guiner {10), Crad¬ 
dock {11), Somers {12), and Bryant and Fairman {13). The last two 
reports include together nearly 1,000 cases, and indicate that drug 
therapy is to be a great boon in isolated places where serum has 
always been difficult to obtain. Muraz and Craddock used sulfanil¬ 
amide exclusively, and Somers used sulfapyridine. 

In most instances both serum and drug have been used and every 
imaginable variation in method has been employed. There have 
been a few reports in which carefully controlled groups of cases have 
been treated by a planned method, of which may be mentioned those 


1 From the Division of Biologies Control, National Institute of Health 

• Presented before Section Vn of the Third International Congress for Microbiology m New York City, 
September 4. 1939. _ 
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of Banks ( 14 )^ Waghelstein (16), Smith, Maxson, and Murphey (16), 
and Clyde and Neely (17). Each of these reports describes more 
than 100 cases, a total of about 500 cases, in which alternating groups 
were given serum only, drug only, and serum and drug. Antitoxin 
has been used more often than the usual antibacterial serum. In 
most of these studies the combination of the serum and drug has 
given most favorable results, although the diflference has not always 
been conspicuous. 

Almost every factor entering into clinical studies is variable and it 
is often diflGlcult to evaluate the results unless a large number of cases 
is included. A quantitative study of these two drugs in meningo¬ 
coccus infections of mice and of their action with and without serum 
has seemed indicated. Our previous studies on the effect of combined 
serum and sulfanilamide therapy had been done with cultures varying 
greatly in virulence and with mice obtained from the open market. 
It was decided to standardize as much as possible the factors involved 
in the present studies. 

Only pure line ‘^CFVV” (Swiss) mice inbred by brother-sister matings 
and weighing 16-20 grams have be^ used. Approximately an equal 
number of males and females were included. 

The 6 strains of meningococci (3 of Group I and 3 of Group II) were 
kept at maximum virulence for mice throughout the whole period of 
study by daily transfer on rabbit blood agar and occasional passage 
through mice. The term ‘^maximum virulence” means that from 
2 to 10 meningococci suspended in mucin would kill a mouse weighing 
16-20 grams in 48 hours. Our inbred mice became so susceptible 
that the concentration of the mucin in which the meningococci were 
suspended was reduced to 3.5 percent. The same lot of Wilson's 
granular mucin was used throughout. Five-hour cultures on rabbit 
blood agar slants were used. With a suspension containing approxi¬ 
mately 2,000,000,000 meningococci as a starting point, 10-fold dilu¬ 
tions were made. At this rate dilution 10“^ should contain 2 meningo¬ 
cocci. Obviously, wide variations are bound to occur, but a standard 
test dose of 1 cc. of 10"* intraperitoneally was adopted and used 
throughout. This dose represented roughly 200,000 meningococci 
or 100,000 minimum fatal doses. The virulence of the culture was 
always checked m each test by including groups of control mice given 
1 cc. of 10"^, 10"*, and 10"® dilutions. 

The same lots of sulfanilamide and sulfapyridine were used through¬ 
out these experiments. The drugs were suspended in 5-percent acacia 
and fed to the mice intragastrically by means of a child’s size silver 
Eustachian tube catheter attached to a tuberculin syringe. The 
dose was usually contained in 0.2 cc. volume. A single dose was 
given. In the earlier experiments the drug was given immediately 
after the culture; later it was given 2 hours after the culture. 
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The sera used included 2 polyralent antimeningococcic whole sera 
(horse), 2 polyvalent refined and concentrated sera (horse), 1 antitoxin 
(horse), 1 monovalent Group I rabbit serum, and 1 pooled normal 
horse serum. At least 3 dilutions were used in every experiment, and 
these were chosen on the basis of preliminary tests in mice. All were 
compared with our regular control antimeningococcic serum M 19, 
which was also used in many experiments. Serum dilutions were made 
in physiological salt solution and injected intraperitoneally in a volume 
of 0.5 cc. In the earliest experiments the serum was given before the 
culture; later it was given 2 hours after the infecting dose. This 
later plan was followed in the experiments reported here. 

With both serum and dn^ the dosage chosen was planned to be 
that which gave approximately 50 percent survival among the mice. 
Then the effect of the combination of serum and drug on the percentage 
of survival could be observed. In these studies of the protective 
activity of the two drugs, toxicity and rate of absorption were not 

The amo^tS a^ad sulfapyridine that would protect 

approximately 50 percent a single dose was 

given by mouth were determined. The nTiiniilll lif ihiim 11 iiiiii i i1 for 
this purpose was much less than has been used in otner'tepbrted, 
experiments where the protection of all mice was desired. Different 
strains of meningococci varied much in sensitivity to the drug, but 
in general 1 to 4 mg. of sulfanilamide, with an average dose of 2 mg., 
and 0.1 to 0.4 mg. of sulfapyridine, with an average dose of 0.2 mg., 
was the amount required. About ten times as much suHanilamide 
as sulfapyridine was needed to protect 60 percent of the mice given 
100,000 minimum fatal doses of meningococci. With sulfanilamide 
the amount of protection was in direct proportion to the size of the 
dose used. With suffapyridine the same amount of protection was 
often observed to occur over a range of minute doses which were less 
than the amount required to protect all mice. Assuming that the 
drugs were completely absorbed by the mice, the concentration in the 
mouse would be less than might be expected to give a bacteriostatic 
action; that of sulfanilamide would be 1:10,000 and that of sul- 
fapyridine 1:100,000. Neter {18) found some bacteriostatic action of 
sulfanilamide on meningococci in spinal fluid in a dilution of 1:10,000. 

There was a great variation in the susceptibility of the individual 
strains of meningococci to the two drugs. Since all strains were at 
maximum virulence for mice, this difference, which was constant 
for each strain, could not be attributed to variation in virulence. 
Tables 1 and 2 show this difference. Strain 1041 (I) was most sus¬ 
ceptible to both sulfanilamide and sulfapyridine. An amoimt of 
sulfanilamide that completely protected all mice against strain 1041 
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showed 80 percent mortality with 1027 of the same serological group. 
Strains 1054 (II) and 1037 (I) came next. Strains 1027 (I) and 963 
(II) were fourth and fifth, and strain 1108 (II) was least susceptible. 
It seemed that the Group I strains were somewhat more susceptible 
to both drugs than the Group II strains, although No. 1054 (II) was 
an exception to this rule. In general, it may be said that gram for 
gram it required ten times as much sulfanilamide as sulfapyridine to 
protect a mouse of the weight used. 


Table 1. —Variation in response of 6 strains of meningococci to sulfanilamide* 



Table 2. —Variation in-response of 6 strains of meningococci to sulfapyridine* 


Strain 


Percentage of deaths according to amount of sul- 
fapsnridme given 



01 mg. 

- 

02 mg. 

a4mg. 

— 

0.8 mg. 

No drag 

in 7T . . _ __ ___ _ _ 

100 


60 

0 

100 

90 

ino 

100 

100 

ino 

100 

1011 T 

80 


n 

0 

10371 __ _ _ 

60 



0 

9fi3n __ 

100 



0 


60 



0 

1108 n . 

100 



80 



1100,000 minimum fatal doses of maximum virulence cultnies. 


It was expected that the different immune sera used would vary 
greatly in their protective action, and this was indeed the case. 
With the Group I strain (1027) used routmely by us in our regular 
mouse protection tests the amount of serum required to give 50 percent 
survival varied among the 6 sera used from as little as 0.000625 cc. 
to a point where 0.1 cc. failed to protect 50 percent of the mice. Table 
3 shows the amounts of these sera required to protect 50 percent of 
the mice against infection with this Group I mouse strain. 

Table 4 indicates the reaction of the six strains of meningococcus 
included in this study to a very good concentrated serum. One is 
struck immediately by the lower protection afforded the Group II 
strains as compared with those of Group I, although this serum is 
relatively richer in both agglutinins and precipitins for Group II than 
most polyvalent antimeningococcic sera. This is not a new obser- 
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vation. One is also struck by the variation in response of the indi¬ 
vidual strain of either serological Group to the same serum. Here 
the dilution giving 50 percent protection vaiies from 1—370 to less 
than 1 — 10 for the same serum vuth six strains of maximum virulence. 
The Group I strains responded to the serum in the following order: 
1041, 1037, 1027. Among the Group II strains, 1054 is unaffected by 
serum, whereas 963 and 1108 respond to large doses. It is interesting 
to note that 1054 is most sensitive to the drug, though most serum 
resistant, of the Group II strains whereas 1108 responded very poorly 
to either dnig when given alone in the doses used. 


Table 3. —Amounts of different antimeningococcic sera required to give SO percent 
protection of mice against meningococcus 1027 / i 


Serum 

Dilution 

Survivals 

Deaths 

Accumulated 

Percent 

Dilution for 50 
percent sur\ivals 

Survivals 

Deaths 

sarM\als 

* 

1*50 

8 

2 

16 

2 

89 



1:100 

6 

4 

S 

6 

67 

1:112. 

■R _ 

'ips. 

0 

. . 7 

1 

2 

12 

14 

s 

13 

60 

(0.0044 ce). 


1:120 



L^. 10 

14 

42 

l:S0. 


1:240 

6 

W 


18 

25 

(0.0056 cc). 

c. 

1:00 

I' 

1 






1:120 

8 

2 

13 



^200. 


1:240 

5 i 

5 

5 

8 

38 

rTmiiiii im 

T) _ 

1:100 


2 

16 

2 

89 



l:StT0 

4 ! 

6 

8 

8 

60 

1:800. 


l:lfrf)0 

4 1 

6 

4 

14 

22 

(O.OOOC25 CO). 

TP __ 

1:200 

8 

2 

18 

2 

90 



1:400 

6 

4 

10 

6 

62 

1:600. 


1:S00 

4 

6 

4 

12 

25 

(0.001 cc). 

F _ 

1:10 

0 

10 

0 

10 

0 



1:2J> 

0 ’ 

10 

0 

20 

0 



1:10 

0 

10 

0 

30 

0 


N . 

1:5 

1 

9 

2 

9 

18 



1:10 

1 

9 

1 

18 

5 ' 



1:20 

0 

10 

0 

29 

0 



I T>r«e*l< I. Cm ininlmuni fatal doses. 


Table 4. —Variation among straitis of meningococci in response to anlimeningococcic 

serum B 


Sua'n 

Dilution 

Survivals 

Deaths 

Accnmnlated 

Percent 

survivals 

Dilution for 50 
percent survivals 

Survivals 

Deaths 

10271. 

l:f0 

2 

8 

12 

muH 

60 



1:120 

4 

b 

10 


42 



1:2M 

6 

4 

6 


25 

1:89. 

n.371. 

1:11*0 

7 

3 

21 


87 



1:214) 

7 

3 



70 



1:41‘0 

7 

3 



44 

1:340. 

10411. 

1:12U 

6 

5 



SO 



1:211 

9 



6 

71 



1:4^J 

6 



10 

37 

1:370. 

C63 U. 

XU'ii 

« i 



5 

64 



l;12t‘ 

3 



12 

25 



1 240 

1 



21 

4.5 

1:76. 

lira ri_ _ 

1:10 

1 



9 

19 



1:20 

1 

9 


IS 

6.2 



1:40 

0 

10 


28 

0 

Less than 1:10. 

niR II. 

1:20 

4 

0 

9 

6 

60 i 



1:40 

4 

6 

5 

12 

29 



l-S* 

1 

9 

1 

21 

4.5 

1:25. 
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Since the infecting strain may be resistant to serum and sensitive 
to drugs or resistant to drugs and sensitive to serum, both agents 
should be considered in treating clinical cases. Each strain is 
apparently a law unto itself. 

Although there is great variation in individual strains in their 
reaction to the drug or serum when given separately, it was found 
that all strains responded better to the combination of the two 
agents. This was true when the serum and drug were given before 
or after the culture. In the experiments presented here the culture 
(100,000 minimum fatal doses) was given 2 hours before the serum 
and drug. As mentioned before, the culture suspended in mucin 
was given intraperitoneally, the serum intraperitoneally, and the 
single dose of drug, in acacia, by mouth. The amounts of drug and 
serum given approximated those that would show 50 percent pro¬ 
tection when given alone. Some of tlie residts are shown graphically 
in figures 1 to 10. 

In figure 1 it is seen that 100,000 minimum fatal dosee 
1041 (I) kill all mice within 22 hours. The mice, though pro¬ 
of sulfanilamide protected^i\}?^ tfie others. The combination of the 
longing In figure 2 the effect of senun B and 

the combmation B axe used with sulfapyridiue. 

5 and .ill. uja 

Such results suggested that ^ 

urouertT of aiding drug therapy. Strains 1027 (I) and Obd 
tested IrOx suHanflamide, using a pooled normal horse serum (G) 
vSousbw dilutions. Rguies 7 and 8 

effect above that ^ven by the drug alone could be dicited. App 
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ently there is something in the serum of immunized horses, not pres¬ 
ent in normal serum, that reacts favorably with the drugs studied. 
Even a poor immune serum seems to be of value in protecting mice 
when the drugs are also given. 

We know that Group II strains are usually less responsive to serum 
than Group I strains. Group II strains show more individual varia¬ 
tion in their response to drugs. 

Figure 9 shows a Group II strain (1108) that proved to be especially 
drug resistant both experimentally and clinically. The mortality 
with the drug and culture was almost equal to that among the un¬ 
treated mice with the usual dosage. AYhen the amount of serum B 
that gave a 50 percent mortality was also used, the mortality was 
reduced to 20 percent. 

Figure 10 shows a Group II (1054) strain that is decidedly serum 
resistant, though quite chug susceptible. We see that the combina¬ 
tion of sulfapyridme and serum in the amounts used gave a complete 
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Normal horse serum did not give this protection with the drugs. 
Apparently there is something in the serum of immunized horses, not 
measurable by the usual tests of antibodies, which acts with the drugs 
or is favorable to them. 

The clinical histories associated with some of the strains of me¬ 
ningococci used are in accord with the findings of this study. Since 
there is such variation in response to serum and to drugs among 
various strains of meningococci, and since experimental infections 
with all strains respond so much better to the combination of drug 
and serum, it seems reasonable to treat patients with the combined 
therapy unless some contraindication is known. It is true that 
experiments with mice do not always mean that the same results will 
be obtained in man. But consistently good results in mice indicate 
that s imil ar treatment should be given a fair trial in man. 
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SOME NEW DATA ON THE DISTRIBUTION OP 
POLIOMYELITIS VIRUS 

Although poliomyelitis does not stand high numerically in the list 
of human diseases from the standpoint of either the average numbers 
of cases reported annually or as a cause of death, it is one of the 
dreaded epidemic infections. It is feared largely because of the 
crippling which is frequently a distressing sequel and because of the 
feeling of insecurity that arises from the lack of a specific preventive 
measure. A safe and effective specific prophylactic procedure may 
ultimately be evolved, but so far this is a hoped-for prospect rajljlyg' 
than an accomplished fact. 

Recent investigations on the dist^h^c* oi spread of ' 

may have a possible^^^^'tilVestigators differ. Members o , 

concernir-,-J Yale University have recently demonstrated 

SieniofMedicme ofYale^u^^ poliomyelitis virus in sewage.^ 
for the first 

Samples were collected from se summer of 1939. Inocula 

S. C. during the ^^7“station at which 
prepared from a samp e where poliomyelitis patients 

sewage was received ^’^T.rimentd poUomyelitis in two monkeys, 
were isolated ^^Sni^ symptoms and histologicafiy in both am- 
demonstrated by successful passage of the virus, 

mals and also m one 7 ^ poliomyelitis virus from 

In another recent arUcle.* the lueast throe such 

the stools of ^‘'pjeXuslyL the’literature, and also the 

instances had been rep P ., , jjfgforv of contact with polio- 

°J«' 

myehtis cases. The ^ poUomyeUtis was recovered 

tional outbre^ m w apparently healthy children in cont^ 

from the stools of 3 ou P intimately associated with 

cases, support the tdeo^ evidence that the virus of 
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DEATHS DURING WEEK ENDED DECEMBER 16, 1939 

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 


Week ended Correspond- 
Dec. 16, 1939 lug week,1938 


Data from 8S large cities of the United States: 

Total deaths_____ 8,432 8,597 

Average for 3 prior years___ 18,876 . 

Total deaths, first 50 weeks of year____ 412,016 406,328 

Deaths under 1 year of age_*_ 464 640 

Average for 3 prior years. 1642 . 

Deaths under 1 year of age, first 60 weeks of year—.._ 24,787 2^ 169 

Data from industrial insurance companies: 

Policies in force-...___ 66,440,030 68,278,463 

Number of death claims. 12,215 14,027 

Death claims per 1,000 policies in force, annual rate. 9.6 10.7 

Death claims per 1,000 policies, first 60 weeks of year, annual rate_ 9.8 9.2 


1 Data for 86 cities. 














PREVALENCE OF DISEASE 


No health departmenty State or localy can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS* 

These reports are preUminary, and the flgnres are subject to change when later returns are received by 
the State health officers. 

In these and the following tables, a zero (0) indicates a positive report and has the same significance as 
any other figure, while leaders (..) represent no report with the implication that cases or deaths may have 
occurred but were not reported to the State health officer 

Cases of certain diseases reported hy telegraph by State health officers for the week 
ended Dec. $S, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1988 and 5-year median 
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Cases of certain diseases reported hy telegraph hy f^tate health officers for the week 
ended Dec, 23, 1939, rates per 100,000 population {annual basis), and comparison 
with corresponding week of 1938 and 6~year median —Continued 



Division and State 


NEW ENG. 

Ma ne. 

New Hanipsiire.. 

Vermont . 

Massachusetts-— 

Rhode Island_ 

Connecticut. 


lOD. JLTL. 

KewYork.. 

Xew Jersey.. 

Pennsyhania_ 


E. NO. CEN. 

Ohio ... 

Indiana ^. 

lUinoK . 

MiclJ,^ao i. 

■Wisconsin. 


W. so. CES. 

Minnesota. 

Iowa . 

Missr^iri .. 

North Dakota—. 
Stwth Dakota-,.. 

Nebraska. 

Kansas.. 


Meninftitis, mcnirgo* 
coccus 


Poliomyelitis 


Scarlet fever 


Dec. 1 Dec. 
23, 23, 

1939, ' 1939, 
rate i cases. 


0.4 

0 

5 


0.8 

0 

0 

0 

0 


0 

0 

1.3 

0 

0 

0 

6 


Dec. 1 Dec. 1 Dec. If34- 
23, 23, I 24, 38, 

1939, 1939, 193S, ' me- 
cases dun rate (cases i coses difin 


Dec. 1934- 
24, 3S, 

1938, r.c- ' 


I 


0 

0 

3,4 


0.4 

2.4 

1 


as 

0 

0.7 

2.1 

5 


Dec. Dec. 
23, I 23, 


rate , cases 


97 

0 

94 

103 

23 

181 


141 

135 

140 


ITS 
160 » 
212 
311 


231 

146 

165 

161 

30 

61 


353 

113 

276 


231 

lOS 

323 

294 

130 


119 

72 

123 

22 

4 

18 

1A4 


Dec. 

2t, 

193S, 

cases 


7 

9 

9 

137 

7 

54 


49 

343 


25S 

133 

355 

442 

18S 


8 

132 

81 

9 

17 

12 

11B 


1934r- 

38. 

me¬ 

dian 


17 

8 

9 

178 

2S 

Si 


433 

103 


274 

172 


341 


140 

132 

101 

25 

23 

40 

lOR 


See footnotes at end of table. 
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Cases of certain diseases reported hy telegraph by State health officers for the week 
ended Dec. SSy 19S9, rates per lOOfiOO population (annual basis), ana comparison 
with corresponding week of 19S8 and B-year median —Continued 


Division and State 


Menlng^menlngo- PoUomyeUtis Scarlet fever 



SO. ATL. 

Delaware__ 0 0 0 0 

Maryland». 0 0 0 3 

DistofCol. 0 0 0 0 

Virginia«. 0 0 0 3 

West Virginia. 11 4 4 2 

North Carolina <_ 0 0 11 

South Carolina *_ 2.7 1 1 0 

Georgia * . 0 0 0 0 

Ilorida*. 0 0 3 2 

X. so. CEN. 

Kentucky.. 0 0 3 3 

Tennessee *. 5 3 12 

Alabama <. 0 0 11 

Mississippi *. 0 0 j 1 1 

W, so. CBN. I I 

Arkansas. 

Louisiana <. 

Oklahoma. 

Texas • ^ 

KOVNTAm 

Montana. 

Idaho.... 

Wyoming. 

Colorado. 

New Mexico. 

A^ona. 

Utah«. 

PACIFIC 

Washington- 

Oregon. 

Caluomia_ 

Total.. 

61 weeks.I' l.Tll.OSl 2.781 15.307 1 
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Cases oj certain diseases reported by telegraph by State health officers for the week 
ended Bee, 23, 1939, rates per 100,000 population (annual basis), and comparison 
with corresponding week of 1938 and 5-year median —Continued 


Division and State 

Smallpox 

Typhoid and paratyphoid 
fe\er 

Whooping cough 

Dec. 

23. 

1939, 

rate 

Dee. 

23, 

1939, 

cases 

Dec. 

24, 

1938, 

coses 

38, 

me¬ 

dian 

Dec. 

23, 

1939, 

rate 

Dec. 

23, 

1939, 

cases 

Dec. 

24, 

1938, 

cases 

1P34- 

38, 

me¬ 

dian 

Dfc. 

23, 

1939, 

rate 

Dec. 

23, 

1939, 

cases 

Dec. 

24, 

1938, 

cases 

E. NO. CEN. 












Ohio . 

1 

1 


2 

2 

3 

3 

4 

39 

61 

105 

Indiana ^. 

7» 

5 


6 

0 

0 

3 

3 


22 

17 

nimois. 

0| 

0 

3 

2 

1 

1 

7 

6 

47 

71 

341 

Michigan *. 

q. 

0 

6 

11 

2 

2 

2 

4 

117 

111 

203 

Wisconsin. 

2 

1 

3 

8 

5 

3 

0 

1 

241 

137 

398 

W. NO. CEN. 












Minnesota. 

37 

19 

in 

n 

n 

0 

0 

1 

81 

42 

14 

Iowa . 

10 

5 

4 

15 

0 

0 

5 

1 

24 

12 

22 

Missouri . 

1 

1 

9 

4 

5 

4 

4 

1 


20 

25 

North Dakota. 

0 

0 

1 

5 

0 

0 

0 

0 

1,5 

2 

4 

South Dakota. 

38 

5 

4 

4 

8 

1 

0 

0 

0 

0 

3 

Nebraska . 

11 

3 

1 

1 

0 

0 

0 

0 

8 

2 

2 

Kansas. 

0 

0 

0 

7 

0 

0 

0 

1 

36 

13 

24 

' ,. 












Delaware. 




0 

0 

0 

0 

0 

79 

4 

4 

Maryland ®. 

0 

0 





2 

3 

ini 

49 

23 

Dlst. of Col. 

0 

0 

0 





r**4 

57 

7 

19 

Viratmia * . 

0 

0 

21 2 

4 




23 

70 

West Virginia. 

North Carolina *_] 

0 

0 

0 

0 

u 

0 

u* u 

01 1 

u 

1 

1 

0 

' 1 

53^ 



South Carolina *. 

0 

0 

0 

01 3 

1 

0 

1 

f2 

19 

18 

Georgia *. 

0 

G 

0 

0 

10 

G 


5 

17 

10 

9 

Florida 4. 

0 

0 

0 

0 

0 

0 

1 

1 

12 

4 

34 

B. so. CBN. 












Kentucky. 

0 

0 

0 

0 

3 

2 

1 

2 

42 

24 

17 

Tennessee *_ 

2 

1 

c 

0 

4 

2 

0 

2 

56 

32 

19 

Alabama*. 

4 

2 

0 

1 

0 

0 

3 

3 

2 

1 

36 


0 

0 

c 

G 

c 

0 

3 

3 




W, SO. CEN. 












Arkansas. 

10 

4 

0 

0 

7 

3 

3 

2 

10 

4 

29 

Louisiana *__ _ _ 

01 c 

1 

c 

7 

3 

5 

8 

GS 

28 

16 

Oklolioma __ 

10 

5 

7 

1 

0 

0 

2 

2 

0 

0 

5 

Texas * *_ 

4 

5 

2 

3 

18 

22 

20 

lb 

ss 

100 

21 

MOUNTAIN 












Montana. — 

9 

1 

0 

1 

0 

0 

0 

1 

66 

6 

0 

Iiiaho 

0 

0 

6 

1 

C 

0 

5 

1 

0 

0 

4 

Wvoming . . 

0 

* 0 

7 

1 3 

22 

1 

0 

0 

109 

5 

0 

Colorado 

221 

40 

5l 5 

0 

0 

1 

1 

53 

11 

32 

New ire\ieo._. 

0 

G 

G 

1 0 

87 

3 

3 

3 

519 

42 

30 

Arizona. . 

( 

Oi ( 

1 C 

C 

0 

3 

1 

123 

10 

11 

rtahi . _ 

20 2 

G 

0 

0 

0 

0 

0 

397 

40 

18 

PAanc 












Washington_ 

C 

G 

C 

17 

0 

0 

0 

2 

12 

4 

10 

Oreaon_ 

( 

1 ( 

12 

e 

5 

1 

0 

2 

129 

26 

10 

California.. 


.1 

13 8 

2 

3 

3 

6 

m 

84 

90 

Total_ 

.! 4 ' Ilf 

141 103 

4 

89 

IOG' 135 

so 

1,9811 3,376 

51 weeks.. 

.} 7 , 9,4.6, 14,300, 7,307 

( 10 

12,630 

1 14,127 

14,930 

135 170,367|207,289 


1 New Yort City only. 

* Period ended earlier than Saturday. 

* Biicfcy Mountain spotted fever, week ended Dec. 23, 1989, Virginia, 1 case. 

< Typhus fever, week ended Dec. 23, 1039, 49 cases os follows: North Carolina, 2; South Carolina, 1; 
Georgia, 19; Florida, 3; Tennessee, 1; Alabama, 4; Louisiana, 4; Tei^as, 15. 

> There were 26 new cases of diphtheria m Texas during the week ended July 15 instead of 119 as pub¬ 
lished in the Public Htalth Reports of July 28, 1939, p. 1397. 
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/«" ^ ^ Die. SO. 



See footnotes at end of table. 
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Casea of certain diseases reported hy State health officers for the week ended Dec. 30^ 
19S9j rates per 100^000 population {annual basis), and comparison with corre-- 
sponding week of 1938 and 5-year median —Continued 


Division and State 

4 

Diphtheria 

Influenza 

Measles 

Dec. 

30, 

1930, 

rate 

Dec. 

30. 

1039, 

coses 

Dec. i 

1 3^’ 1 

1938, 

1 cases 1 

1934- 

38. 

ffe- 

dlan 

Dec. 

30, 

1939, 

rate 

Dec. 

30, 

19.19, 

cases 

Dee. 

31, 

, 1938, 
cases 

1934- 

38, 

H’e- 

dian 

Dec. 

30, 

1939, 

rate 

Dec. 

30. 

1929, 

cases 

Dec. 

31. 

1938, 

cases 

1934- 

38, 

me¬ 

dian 

PACIFIC 



1 



1 







Wfl^hlngton 

6 

2 

3 

3 

6 

2 



974 

316 

139 

69 

Oretton... 

20 

4 

1 

1 

8,601 171 

40 

36 

154 

31 

' 21 

15 

California *_ 

16 

19 

1 39 

40 

31 

3S> 28 

40 

157 

191| 8,35 

69 

Total. 

20 

497 

614 

696 

336 

7,097 

2,071 

2,088 

94 

2,337 

4,781 

4.781 

62 weeks. 

1 18 24,086 29,923 29,026 

172 

189,352 00,425118.416 

291 374,854 

799,212 721,872 



Meningl^i*?, meningo¬ 
coccus 

Poliomyelitis 

Scarlet fever 

Di\islon and State 

Dec. 
30, 
1939, 
rate . 

Dec. 

30, 

1930, 

cases 

Dec 

31, 

1938, 

cases 

1934- 

3h, 

me¬ 

dian 

Dec j 
;o, 

IQJO, ' 
rate i 

Dec 1 
ro, 

l‘B0, 1 
cases 1 

Dec 

31. 

cases 

1934- 

3S, 

me- , 
dian 

Dec. 

30, 

1939, 

rata 

D“e. 

30, 

19)9, 

cases 

Dec 

31, 

1938, 

cases 

1934- 

33, 

me¬ 

dian 

^^aine. 

H 

0 


0 

n 


j 

4 



72 

12 

27 

10 

1— q 

20 

New Hampshire. 

Vermont . 

0 

0 

0 

8 

0 

0 

0 

0 

1 

0 

0 

24 

0 

0 

0^ 


HO 

31 


12 

Massachusetts_ 

]phn<ie Inland 

0 

1 

1 

0 

2 

0 

0 

0 

0 

0 

1191 

4 

Rfir 

8 

43 

12 

49 

Connecticut 

0 

0 

1 

0 

0 

0 

O' 

0 

1S4 

62 

MID. ATL. 











0 

0 

5 

8 

2 

V2 

3^ 

0 

1 

148 

236 

175 

371 

198 

344 

334 

91 

217 


NewJerspy _ _ 

0 

0 

0 

0 

0 

1 

L 

104 

PvTiTisylvnnlft__ 

6 

10 

2 


0 5 

1 

Oj 


B. NO. CBN. 








Ohift.. 

3 

4 

0 

4 

0 8 

0 

1 

0 

0 

261 

174 

211 

286 

276 

344 

117 

322 

271 

167 

328 

165 

3S 

463 

192 


Indiana _ 

0 

0 

0 

1 

0 

0 

0 


TPinn.s _ . _ 

1.3 

2 

3 

a 1 n r 

1 

(1 

a I 9 


Mi>*hiian _ 

1.1 

1 

n 

2 

0 

§ 

0 



0 

0 

0 

1 

0 

0 

0 


W. NO. CEN. 










"MinnpsnTa 

0 

0 

0 

1 

1.9 

s 

1 

0 

0 

202 

324 

104 

160 

46 

114 

QO 

1 1/i 

Inwa 

0 

0 

0 

0 

3 

0 

0 

0 

114 

mo 

>T1SRonrl . 

0 

0 

2 

2 

1 

0 

0 

0 

0 

59 

183 

10.6 

53 

198 

oJ 

Q1 

iUJ 

104 

31 

North Dakota. 

0 

0 

0 

n 

0 

0 

0 

10 

South Dakota_ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

OO 

09 

Nebraska_ 

0 

0 

0 

0 

0 

0 

U 

71 

oi 

30 

83 

Kansas. _ 

2.S 

1 

0 

1 

2.8 

1 

0 

0 

Al 

lao 









X4o 

148 

so. ATL. 













Delawarp 

0 

0 

0 

0 

0 

0 

Q 

0 

138 

n 

8 

OQ 

8 

^’'arvland J . . 

0 

0 

0 

2 

0 

0 

0 

Q 

388 

73 

66 

199 

64 

11 

37 

1 

AT 

Ti-st.ofPol 

0 

0 

0 

1 

0 

0 


0 

01 

9 

Aa 

66 

14 

48 

\ iriinia s.. 

0 

0 

2 

2 

0 

0 

0 

0 

6 

90 

West Virplnia 

5 

2 

0 

3 

8 

1.5 

0 

3 

Q 

n 

OO 

OO 

48 

b'’orrh Carolina * 

1.5 

1 

2 

1 

0 

0 


4 A 

63 

43 

8 

19 

10 

South Carolina 4_ _ _ 

0 

0 

2 

0 

0 

0 

3 

Q 

4 

OO 

43 

Ceorpia*.. 

3.7 

1 

0 

o 

0 

0 

9 

!Flurida *. 

0 

0 

2 

2 

0 

j 

1 


JLl 

10 









00 

IX 

E. SO. CBN. 













Kentucky 

, 7 

4 

3 

5 

1.7 

0 




1A1 

58 

23 


67 

38 

12 

11 

Tennessee 

1.8 

1 

0 

1 

4 

0 



lUL 
90 ' 

86 

52 

Alabama < 

1.8 

1 

5 

n 

0 


I 

OU 

QQ ' 

Mississippi»4.. 

0 

0 

1 

1 

2.5 

1 

1 

CmI j 

on 1 

47 

Q 


See footnotes at end of table. 
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Cases of certain diseases re'ported by State health officers for the week ended Dec. SO, 
1989, rates per 100,000 fopulaiion {annual basis), and comparison with corre¬ 
sponding week of 19S8 and S-year median —Continued 



Meningitis meningo- 
coccus 

Poliomyelitis 

Scarlet fever 

Division and State 

Dec. 

Dec. 

Dec. 

1934- 

Dec. 

Dec. 

Dec. 

1934- 






30, 

30, 

31, 

38, 

30, 

30, 

31, 

38, 






1939, 

rate 

1939, 

1938, 

me- 

1939, 

1939, 

1938, 

me- 






cases 

cases 

dian 

rate 

cases 

eases 

dian 





W. so. CBN. 













Arl^ansas__ 

0 

0 

0 

A 

0 

1 

3 

1 

42 

17 


16 

Iionisiana . 

0 

0 

1 

HI 

0 

■i 

0 

0 

36 

16 

8 

14 

Oklahoma___ 


HI 

2 


2 

1 



46 

23 

59 

42 

Texas <... 

0 

HI 

0 

2 

0 


3 

2 

40 

48 

104 

104 

MOUNTAIN 








Montana. 


0 


0 


m 

0 

0 


24 

12 

16 

Idaho . 

0 

A 

2 

1 

0 

HJ 


m 

133 

1.S1 

13 

6 

4 

21 

13 

49 

■Wyoming. .I 



0 


A 

0 

HI 

10 

Colorado. 

n 


Hi 



0 

0 

0 

mm 

21 

49 

Kew Mexico. ' 

0 


Hi 


23 

2 

HI 

0 

185 

15 

21 

17 

Arizona . _ 

0 


3 

1 

A 

0 

Hi 

0 

98 

g 

3 

13 

53 

rtah 3 . 

0 


0 

m 

m 

0 

0 

6 

70 

7 

15 


PACIFIC 
Washington_ 
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apoMing week of 1938 and 6-year medtan—Continued___ 


SmaUpoz 


Typhoid and paratyphoid Whooping cough 
ffevor 


DlTldonaad state Deo. I Dec. Deo. 1®1- D^- ^ ^ 

A A & 

rate cases eases an rate cases waoo «*___ 



1 New York City only. 

< Period ended earlier than Saturday. 

> Bocky Mountain spotted fever, week ended Deo. 80,193& Virginia, 1 case. 

* Typhus fever, week ended Dec. 30, 1639, 36 cases as follows; North Carolina, 2; South Carolina. 4; 
Geor^ 10; Florida, 5 ; Alabama, 4; Mlsslsrippi, 4; Z/Ooisiana, 4; Texas, 2; California, 1. 
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SUMMARY OF MONTHLY REPORTS FROM STATES 

The following summary of cases re^rted monthly hy States Is published weekly and covers only those 
States from wHoh reports are received during the current week. 



A’oeember 19S9 


Chickenpox: Cases Qennan measles: 

Colorado_ 226 

. NewMWico. 


Mississippi- 


new -- gj Monianiw.--^---- 

IsewTtOTl^..- 3 Screw worm Infection. . 

XTAwfh TkflVAtft__-MM ^ 


Montana. 57 \ 

Nebra^-;-.. gg 

New York---- 

North Dakota———- -243 


Ohio. 

Oklahoma- 


ConiunctivitisV'^te Infec- l 

tious: 4 

- ' 

_ ' 

^^SoCecUteTf)-- I 

Oeorgto 19 

Georgia fhae®®SiiV" 2 

Georgia (mispecifl®<^)— 5 


North Dakota- ^ Georgia- * 

Ohio .... - I Septic sore throat: - 

Hoo^orm disease. Georgia- 

Georgia--.—*• ^ Elansas —a 

Louisiana..- ggy Louisiana-- 2 

Tennessee - Nebraska. -f 

Impetigo contagiosa. New Mexico- ii 

I Montana- gg -- W 

-ri- 20 Oklahoma- g 

1 Tennessee-- Tennessee_ 

Lffldgrtsonliig: _ 8 ^ctBaus: _^ 

Ohio-— np-oTffla_——-- 


Leprosy:, 

hlLSsIsslppi.. 


1 

m 

SSppi Ctocmaxy)- aw 
New Meiico 9 ' 

New Meri<» i 

New York (mioebH- « 

Now York ^cniaiy)- “ 

Ohio tooebic).- * 

OHahoma^liM)-- ^ 

Bnoepbalitis, epidemic or 
l^argic: i 


Oklihoma- J^ewYSTk-;: 

25 Mumife: _ 113 Ohio. 

Colort^o- 44 Oklahoma-- 

A ISfc""--' I 

^ Ohio_ iTrichinosfe: 

o Oklahoma- }; 1 New York. 


Georgia-- 

Kansas- 

liouisiana---— 

New York- 

Ohio.. 

Oklahoma-——— 

Tennessee-— 


2 Oklahoma- 

Q Tennessee- 

8 ophthalmia nwnatorum. ^ | 


New York- ^ 

Oklahoma- J 

Tennessee.—-- 

puerperal septicemia. 

Mississippi- ^ 

New Mexico- 1 

Ohio_ 1 

I m-w-taBOOA _ —MW * 


Tularaemia: 

Oolorado-. 

Georgia— 


Colorado-- 51 i^Mes in animals: 


Montana.-- 2 

New Mexico- 5 

New York- U\ 

Ohio- 

iBxclusive of New York City. 


Louisiana-- o 

Mississippi- 5 

New Me^(^- iJ 

New York -- 


Louisiana--———*—* 

New York-- 

Ohio- 1 

Oklahoma- J 

Tennessee-- 

Typhus fever: ^^3 

Geo^- -"iQ, 

Louisiana.- Jf 

Mississippi- 

New York--ajpr 

1 Tennessee-— 


S ..SSWWC 
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Summary of monthly reports from States —Continued 

NoKmber 10S9—Continued 


TTndulant fevw; 

Pnlnrado - - 3 

Vincent’s Infection: 

IvfinSflA_ _ 11 

Whooping cough—Con. ^®ses 

MftlTIfi ISfl 

Georgia- - , T 6 

MuItia 2 

Mlssisslpjd ^ ^ , 727 

ITamM fl 

N«w VnTk 1 _ ER 

Montanal.....— —..... 12 

Tj(iui<dana — 3 

North Tlakote^.. 3 

Nebraska_........ 18 

Mftfnii . _ . _ . T 

Oklahoma- - K 

Nftw Ma-srlfift _ . . «ft 

Mississippi .. 2 

Montana _ 1 

Maw Vork _ 27 

Tennessee - 81 

Whooping cough: 

Onkiiadn 4S 

New York - 1,444 

North Dakota _ 81 

fihlrt _ ^ 

nhiA ft 

Georgia _............ 

OklfthnniA _ __ ,, 0 

rUrlfthnmo. _ 11 

VftTlSflS. _ . , fift 

TanuMsee __^ 199 

Tennessee - 4 

Louisiana _ 107 



1 Exclusive of New York City. 


WEEKLY REPORTS FROM CITIES 

CUy reports for week ended Dec. 16, 1939 

This table summarizes the reports received weekly &om a selected list of 140 cities for the purpose of 
showing a cross section of the current urban incidence of toe communicable diseases listed In the table. 
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C% reports for week ended Dec. IS, iSSS—Continued 


State and city 

Diph- 

Influenza 

Mea- 

Pneu- 

monis 

Scar¬ 

let 

3 fever 
oases 

SmaS 

- Tuber 

J Ty. 

J phoid 





“ sles 

pox 

culnsj 

mg 

causes 


cases 

Cases 

Death 

cases 

death. 

cases 

death 

r fever 
“i cases 

cough 

cases 

Illinois: 









. 



Alton. . , 

0 

1 




2 

174 






Chicago-__ 

6 

1 

13 

0 

m 

0 


0 

0 

8 

Elgin 



0 

85 

0 

29 

709 

Moline. 

0 



0 

£ 

n 

4 

3 

0 

0 

0 

1 

12 


0 



0 


0 


0 

0 

9 






0 

0 

0 

0 

3 

28 

Detroit 

5 

1 


Hn 

■ 

74 


12 




Flint_ 

0 



Hn 

0 

0 

80 

274 

20 

Grand Rapi&. 

0 





9 

0 

0 

0 

15 

Wisconsin: 







0 


0 

4 

45 

Kenosha. 

0 


0 


1 






Madison_ 

0 


0 

A 

1 

0 

0 

0 

0 

10 

Milwaukee.... 

0 


n 

2 

m 

4 

0 

0 

8 

0 

11 

11 

Racine. 

0 




0 

0 

11 

108 

Superior,. 

0 


Hi 



2 

0 

0 

0 

10 

10 







3 

0 

0 

0 

0 

0 

Minnesota: 












DnluflL. 

0 


0 

88 

3 


1 






Minneapolis_ 

St. Paul _ 

0 


0 

1 

$ 

0 

0 

0 

34 

0 


0 

3 


15 

0 

m 

Oj 

12 

101 

Iowa: 





0 

0 

34 

67 

:::— 

Cedar Rapids. 
Darenport-.-. 
Des Moines... 

1 

2 

0 


0 

WjB 

A 

1 

9 

11 

6 

8 

24 

0 

0 

2 

0 

n 

.a 


0 

0 

1 

Sioux City.... 
Waterloo 
Missouri: 

Kansas City.. 

0 

2 

0 


■ 

■ 

0 

f 

0 

0 

— r 
0 

n 

2 

Q 

97 

St. Joseph. 








J 

10 

187 

St. Louis . 









■r>.*ik.utd(. 












Fargo .. 

0 



^El 


0 

0 

0 

0 

0 

9 

Grand Porks.. 
■NTioot . 

0 


imw 

HI 

nmn 

4 

0 


0 

3 


0 


HHijI 

Hi 


1 

0 

■mrai 

0 

0 

5 

South Dakota: 






1 










0 

_ 

0 

_ 

0 

0 


Sioux Falls.... 
Nebraska: 



0 

1 

IHHiBl 

6 

0 

HHrnii 

0 

0 

13 

H 










Omjiha __ 



0 

0 

4 

3 

0 

X 

0 

3 

57 

Slansas* 

HI 










Lawrence- 


7 

0 

0 

1 

0 

0 

0 

0 

0 

8 

Tnpfitft 

0 

1 

1 



4 


1 

0 

0 

11 


1 


0 

30 

2 

1 

0 

0 

0 

2 

0 

Delaware: 

■ 










Wilmington_ 

Maiyland: 

Baltimore. 



0 

0 

3 

3 



0 

5 

38 

m 

7 

0 

2 

14 

6 

m 

12 

2 

51 

209 

Cumberland— 
Frederick —— 



0 


1 

0 



0 

0 

5 

HI 



0 


0 

Hi 

0 

0 

0 

3 

District of Colum¬ 

■1 






■I 





bia: 












Washington... 

Virginia: 

Lynchburg_ 

Norfolk.. 



0 

0 


12 


10 


19 

155 







2 


0 

0 

1 

2 

0 



6 

10 

0 

6 

0 


3 

1 

0 



0 

21 

Richmond_ 

Rnnnnkp 

1 


1 

11 

6 

4 

0 



2 

63 

0 


0 

X 

0 

3 

0 



0 

15 

West Virginia: 










Charleston.... 



0 

0 

1 

1 

0 

0 


1 

27 

Huntington... 
Wheeling_ 

1 



0 


0 

0 

HHli 


0 

0 


0 

2 

5 

3 

0 

Hifeki 


1 

28 

North Carolina: 












rJastnTiia 

0 



0 


0 

0 



0 


Raleish. 

1 


0 

0 

muifiii 

1 

0 

hilMthi 


0 

8 

Wnnungton_ 

X 


0 

0 

Hi 

0 

0 



0 

15 

Winston-Salem 

0 

1 

0 

0 

hII 

2 

0 



0 

10 

South Carolina: 












Charleston.... 

1 

43 

0 

0 

2 

1 

0 

^^Bi 

0 

0 

18 

Florenee_ 

4 

U 

0 

0 

1 

2 

0 

^^Bi 

0 

0 

11 

Greenville- 

(Georgia: 

Atlanta_ 

0 


0 

0 

1 

0 

0 

0 

0 

0 

17 

1 

28 

0 

9 

6 

9 

0 

3 

0 

0 

?8 

Brunswick.... 
Savannah_ 

0 


0 

0 

0 

1 

0 

0 

0 

0 

8 

1 

16 

0 

0 

4 

8 

0 

2 

0 

0 

m 

Florida: 












Miami__ 

1 

8 

0 

X 

6 

1 

0 

3 

0 

0 


Tamna_.... 

1 

2 

2 

0 

0 

0 

0 

0 

0 


^ 28 
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City reports for week ended Dec, 16, 1939 —Continued 

































































39 

City reports for week ended Dec, 16^ 19 $^—Continued 


January 5, 



JBtncephalttit, epidemic or leUtargie.—Oases: Pawtucket^ 1; Indianapolis, 1; Wlieeltnff, 1» 

PeHt^a.—Cases: Charleston, S. 0., 3; Miami, 1; Littte Kook. 1. 

TuphuefeFer,-~Csse3: Atlanta, 1; Savannah, 1; Nashville, 4; Mobfle» 1; Monteomery, 1; B^as, S^Deaths: 
Nashville, 1; Mobile, 1; D^s, 1. 





















FOREIGN REPORTS 


CANADA 

Prolinecs—Ccuimiinicabh diseases—Wedt ended Decembers, 1939 .— 
During the week ended December 2, 1939, cases of certam communi¬ 
cable diseases were reported by the Department of Pensions and 
National Health of Canada as follows: 



REPOBTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Non.—A cumubtnc taiilc piMng current information rejrarJing the world preTalenoc of qnarantinable 
lUseoses for a 6-inonth ptriod apixared in the Pcmic Hbalth Repostii of Deoember 29,1939, r« g<« 2319- 
2338. A cnmulatn e ti*- Ii a il! appear in fotun* iwues of the Pcbuc He tt tb Sbpubts tor the last PtidaT 

e«di month 

Flaj^e 

Samii Territory—Hand uj HamH—Hamakua DistriO—Paaubau 
area.—A rat found on December 6, and one found on December 8, 
1939, in Paauhau area, Hamakua Kstrict, Island of Hawaii, T. H., 
have been proved positive for plague. 

Typhus Fever 

Jl/wico—lamjjico.—During the week ended December 9,1939, one 
case of typhus fever was reported in Tampico, Mexico. 

( 40 ) 
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ROCKY MOUNTAm SPOTTED FEVER 

TREATMENT OP INFECTED LABORATORY ANIMALS WITH IMMUNE 

BABBIT SERUM 

By Nobman H. Topping, Passed Assistant Surgeon, Division of Infectious Diseases, 
National Institute of Health, United States Public Health Service 

In a previous paper (1) the failure of two chemotherapeutic agents 
in the treatment of Rocty Mountain spotted fever in guinea pigs was 
reported. The present study is concerned with the investigation of 
the efficacy of an immune serum in the treatment of experimentally 
infected laboratory animals. Rabbits were used to produce the anti¬ 
serum, and guinea pigs and monkeys served as the test animals. 

No attempt has been made to review the literature dealing with 
the production of an immune serum in various animal species. One 
reference reporting inmume horse serum prepared with guinea pig 
passage virus which was used m 3 infected guinea pigs following the 
onset of sj^mptoms is that of Heinemann and Moore (J. Infect. Dis., 
10: 294 (1912)), In this test 1 of the 3 treated pigs survived. 

PREPAKATION OF IMMUNE SEBUM 

On August 2, 1939, four laige rabbits were given intravenously 
2 cc. of Rocky Mountain spotted fever vaccine. This was repeated 
twice weekly imtil a total of 8 cc. had been given. After a lapse of 8 
days, each was given subcutaneously one-tenth of a freshly fed infected 
adult D. andersoni emulsified in saline.^ The dosage of virulent tick 
virus was gradually increased until the rabbits were receiving one- 
fourth of an infected tick subcutaneously on 2 successive days each 
week. The same dosage was then begun intravenously. The amount 
was gradually increased imtil on November 6, 1939, the rabbits were 
receiving 1 whole tick intravenously on 2 successive days each week. 
This dosage was continued during the period that the rabbits were 
being bled. Fifty cc. of blood were withdrawn from each of the rabbits 
twice monthly. The blood was allowed to stand at room temperature 
overnight, and the serum was separated by centrifugation and pooled 
on the following morning. This raw serum, kept at 4® C., was used in 
most of the tests to be reported- One of the rabbits died after bleed- 

* Supplied through the courtesy of Dr R. B Parker, Director, Rocky Mountain Laboratory, Hamilton, 
Mont 

(41) 
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ing on October 16, 1939, so that tibie serum used after that date was 
obtained from only 3 rabbits. Merthiolate (1:10,000) was added as a 
preservative to the serum used in the guinea-pig tests; the serum used 
in the treatment of the monkeys did not contam any preservative. 

TBEATMENT OP GUINEA PjGS 

Male guinea pigs, weighing approximately 500 gm., were infected 
with 2 cc. of citrated whole blood of guinea pig passage virus of the 
Bitterroot strain of Rocky Moimtain spotted fever. (This strain nor¬ 
mally has a fatality rate of 80 to 90 percent in guinea pigs.) Groups of 

OAILY TEMPERATURE RBCiORDS 
OF TREATED AND UNTREATED GUINEA PIGS 


T r n r n i r n t I ' n n i ii 11 n n u n 11 rrrr rr 


Decul 


^DfSchor^ 

TEST X - RAW RABBIT SERUM DRAWN 


40 S 

40 O 
99 S 
50 O 
58 5 

41 8 
41 O 
40 9 
40 O 
90 S 
90 O 
SO 9 


41 S 
41 0 
40 9 
40 O 
SO 9 
SO 0 
89 5 


41 0 
40 9 
40 O 
59 9 
50 O 
S8 5 



4f O 
40 9 

40 O 
90 9 
30 O 
38 9 

41 O 
40 B 
40 O 
SO 9 
90 O 
98 9 





Osschor^d ^ T t 

GP BR&H 


\Dead 


rGPBR2946 


Dtschor^ H 


Dt^chor^ed Zi 



Dead 


GP BR2948 



CPBR 2950 


D/scharyed 


Discharged 


TEST 3E-RAW B REFINED RABBIT SERUM DRAWN 


Chast 1 


4 or 8 guinea pigs were infected at the same time with identical material. 
About one-half of these were treated on the first and second days of 
fever with the serum from the immunized rabbits. In tests 1, 2, 
and 3, the guinea pigs with the highest temperatures on that day 
were selected for treatment. In test 4 the even-numbered guinea pigs 
were treated and the odd-numbered served as controls. The dosage of 
serum was arbitrarily selected as 5 cc. to be given subcutaneously on 
the first 2 days of fever. In 3 of the treated guinea pi^ (827, BE 2950, 
and BE 2945) an equivalent amount of serum was administered which 



43 


Jannary IS; 1940 


Dtschar^^d 


Discharged 


AA 
GP 852 


^i/schor^ed 


Discharged 


«i ol- 

40 5 J- 
-»o 0k)(P 


tSSFGPfiJJ 


40 O ' ^ 

30 0 

III ZGPes^ 

TEST m-RAW a REFINED RABBIT SERUM DRAWN ‘ 9 ^ 16/39 


\ Dead A A 


4» 8 - — 

o - ^ 

40 8 ^1 

40 o -p fflB 
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523 
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CP92G 
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'f Discharged - 


^^^kiDead AZ>ea 

525 AA >y 
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TEST iV- RAW RABBIT SERUM DRAWN '*/3/^9 


NOTE: 

INOCULATED WITH 
I BITTER ROOT 
▼ SPOTTED FEVER 


A • 5«® RAW RABBIT SERUM 
6 ■ e®® REFINED S CONCENTRA¬ 
TED SERUM 

C • 3®® REFINED 8 CONCENTRA¬ 
TED SERUM 


Chakt 1—Continued. 
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had been concentrated after the method of Felton (£), by alcohol pre¬ 
cipitation and centrifugation at a low temperature. 

The results of these tests in guinea pigs are graphically presented in 
chart 1. 

Deaths from all causes are included, but in at least one instance, 
guinea pig 924, the death was apparently due to a secondary infection. 
This animal was afebrile for 4 days following its attack of spotted fever, 
when it had another rise in temperature and died. A total of 3 of 
the guinea pigs (Nos. 829, 834, and 831) in test 3 failed to run typical 
courses of Rocky Moimtain spotted fever, and apparently were not 
infected. The results of the guinea-pig tests are summarized in 
table 1. 

Tabus 1. —ResuUs of tests in guinea pigs 


Status 

Total 

number 

guinea 

pigs 

Atypical 
or failure 
of infection 

Number with 
typical Rocky 
Mountain 
spotted fever 

Number 

died 

Number 

recovered 

Untreated___ 

15 

2 

13 

12 

1 


13 

1 

12 

3 

d 






TREATMENT OF MONKEYS 

There are two separate tests (Nos. 5 and 6) of the immune rabbit 
serum on infected Macacus rhesus monkeys. Four monkeys were 
used in each test. The 2 even-numbered monkeys were treated and 
the 2 odd-numbered served as controls. There was a male and a fe¬ 
male in each group and each of the monkeys weighed approximately 
6 pounds. 

Each of the 8 monkeys was infected intraperitoneally with 1 cc. of 
guinea pig passage virus of the Bitterroot straia of spotted fever. On 
the first day of fever each of the treated monkeys received 20 cc. of 
raw rabbit serum intramuscularly and an additional 15 cc. was given 
the following day. In test 5 the 2 treated monkeys each received an 
additional 10 cc. on the fifth day of fever. 

Chart 2 presents graphically ^e pertinent data on the two monkey 
tests. 

All of the 8 monkeys developed the typical rash of Rocky Moun¬ 
tain spotted fever. Ri 3 of the treated monkeys. Nos. 486, 480, and 
484, it was quite mild and fleeting, but in the fourth. No. 488, the 
rash was quite profuse. In the untreated monkeys the rash pro¬ 
gressed rapidly and became purpuric before death. 

Complete autopsies were done on the monkeys soon after death. 
No gross evidence of secondary infection was found. The gross pa¬ 
thology consisted only of an enlarged spleen and a s%ht injection of 
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the cerebral vessels. In 2 of the monkeys there was an increased 
pericardial fluid. EHstopathological studies are being made on this 

CHART 2-DAILY TEMPERATURE RECORDS OF TREATED 8 UNTREATED MONKEYS 
. Jl4oei ezzaatzsteaeataio'^ 2 5 4 s e 7 e 9 lO ii i2 is i4 ts le it is iseo ei 22232425 



38 ^Mcnkej 489 $ 

TEST V - RAW RABBIT SERUM DRAWN 



material by Surgeon R. D. Lillie of the Division of Pathology of the 
National Listitute of Health. 

A summary of the t-n-o monkey tests is given in table 2. 
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Table 2. —Results of tests in monkeys 


Test No. 

Monkey 

No. 

Status 

Incuba¬ 

tion 

period in 
days 

Outcome 

Total amount 
rabbit serum 

Num¬ 
ber of 
doses 

Date of 
serum 

firN'ov 24,1939). 

487 

Untreated— 

2 

Died . 

None. 



4S9 

_do - 

2 

_do... 

_do __ _ 




486 

Treated _ 

2 

Recovered-. 

43 cc_ 

8 

8 

Nov. 22,1989 
Do. 


4SS 

.do_ 

2 

_do_ 

.do_ 

fi (Dec. 11,1939). 

481 

Untreated _ 

2 

Died _ 

None ___ 


48S 

. do . 1 

2 

_ do _ 

.do _ 

1 



480 

Treated . 

2 

Recovered- . 


2 

1 Dec. 8,i939 

1 Do. 


484 

_ do _ 

3 

_ do . 

_do ___ 
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The rabbit serum drawn on December 8, 1939, was titrated for 
protective antibodies in guinea pigs. Briefly, the technique was as 
follows: Blood was drawn from an infected guinea pig on the third 
day of fever into a syringe containing a small amount of citrate. This 
material was centrifuged immediately and the clear plasma removed; 
0.5 cc. of this plasma was pipetted into conical glasses containing 
varying amounts of the rabbit serum. Saline was used to equalize 
the volume. The mixtures were allowed to remain at room tempera¬ 
ture for 30 minutes and then inoculated intraperitoneally into guinea 
p^. The 4 control pigs had a 2-day incubation period and died on 
the seventh, ninth, eleventh, and twelfth days, respectively. The 
guinea p^s inoculated with the plasma virus plus 0.5 cc., 0.25 cc., 
0.12 cc., 0.06 cc., 0.03 cc., and 0.015 cc. of the immune rabbit serum, 
respectively, all showed good protection with no deaths in the group. 

SmiMABT 

1. An immune serum has been produced in rabbits using tick virus 
of Eocky Mountain spotted fever as the antigen. 

2. This rabbit serum contains a large amount of protective anti¬ 
bodies. 

3. Data have been presented which show that this immune rabbit 
serum administered after the onset of symptoms prevented the death 
of a large majority of guinea pigs infected with Eocky Mountain 
spotted fever and of all the 4 monkeys tested. 
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Various special surveys and other morbidity studies have assembled 
considerable data on illness for sample population groups. While 
different types of rates and averages have been used in presenting 
survey results, the case rate has been the favorite measure of the 
amount of illness. The preference for case rates as distinguished from 
rates based on days of sickness probably arises from the fact that the 
duration of an illness as reported in surveys is usually an approxima¬ 
tion expressed frequently in round numbers such as 5, 7, or 10 
days, as 1, 2, or 3 weeks, or even in months only. Moreover, the 
chance occurrence of exceptionally long cases renders such a rate 
as annual days of disability per 1,000 persons less stable than a case 
rate per 1,000 which gives equal weight to long and short illnesses. 
The fact that mortality rates are expressed as deaths (fatal cases) per 
1,000 may have promoted the use of the case rate as a measure of 
nonfatal illness also. 

Some of the various kinds of illness rates may be summarized briefly. 
Sickness may be measured in terms of: (a) The number of cases oc¬ 
curring within a given time per 1,000 persons, including either new 
cases only or new cases plus other cases that existed during but had 
their onset prior to the study period; furthermore, the case may be 
defined as iacludiug both nondisabling and disabling illness, or as 
including only disabling or only bed cases, or as including only cases 
disabling or in bed for a specified number of days, such as 7 days or 
longer; (6) the annual number of days of sickness, of days confined 

1 From tbe Division of Public Health Methods, National Institute of Health. 

This is the fourteenth of a series of papers on sidmess and medical care in this group of Ikmllles (MS), 
The survey of these families was organized and conducted by the Oommittee on the Costs of Medical Care; 
the tabulation was done under a cooperative arrangement between the Oommittee and the Public Health 
Service. Committee publications based on the results deal primarily with costs and Public Health Service 
publications primarily with the incidence of Illness and the ezt^t and kind of medical care, without regard 
to cost. As costs are meaningless without some knowledge of the extent and natnre of tbe service received, 
there is Inevitably some overlapping. The Oommittee staff, particularly Dr I. S. Falk and Miss Margaret 
Elem, cooperated in the tabulation of the data. 

Special thanks are due to Dr. Mary Gover, who assisted in the analy«4s, to Mrs. Lfly Vanzee Welch, 
who was in immediate charge of tabulating the data, to Dr. Dorothy Holland for a oaralhl readmg of the 
mannscript, and to other members of the statistical staff of the Public Health Service for advice and assist¬ 
ance m the preparation of this study. 
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to bed, or of days of inability to work or pursue other usual activities 
per person, or per 1,000 persons under observation; (c) the days of 
sickness, days confined to bed, or days of inability to work or pursue 
other usual activities per case of illness. These last two types of rates 
supplement case rates and provide a different kind of measure of the 
extent of illness and of the importance of specific diseases as causes 
of illness. 

The annual number of days of inability to work per 1,000 persons 
under observation is used extensively in sick benefit and insurance 
studies. In common morbidity terminology a day of inability to 
work or pursue other usual activities is a day of “disability,” so the 
rats may be designated as the annual number of days of disability 
per 1,000 persons. This rate is computed by coimting all days of 
disability during the year under consideration, whether the disability 
was associated with a case that had its onset prior to or during the 
period imder study, or whether the case had terminated or was still 
sick at the close of the year. Thus, theoretically, a sample of 365 
days * is taken from the life of each individual in the surveyed popu¬ 
lation and the number of days of disability within that period is 
counted. Similarly, one can compute the annual number of days 
confined to bed per 1,000 persons observed and the annual number 
of sick days, including both days of disability and days on which the 
person was sick but stiU able to pursue his -usual activities. 

I. BOXJBCB AND CHABACTEB OF DATA 

In the study of illness in a group of families in 18 States ® that was 
made by the Committee on the Costs of Medical Care (18) and the 
United States Public Health Service, the record for each illness 
included throe types of duration -within the 12-month study period: 
(o) Total duration of symptoms (days sick), (b) days of inability to 
work or pursue other usud activities (disability), and (c) days con¬ 
fined to bed. These records of duration afford data for computing 
days per 1,000 population for sickness, disability, and confinement to 
bed, as well as days of the various kinds per case of illness. 

The compoation and characteristics of the group of 8,758 families 
which were kept under observation for 12 consecutive months in the 
years 1928-31 have been contidered in some detail in the first report 

1 In some studies days of disability are counted as the number of work (or school) days lost on account of 
aickness, Sundays and holidays being left entirely out of the computation. By this method, one would count 
the number of work (or school) days lost out of the total possible work (or school) days during the year. 

* The 18 States sampled and the number of canvassed .families were as follows: California (890), Colorado 
(386), Connecticut (100), District of Columbia (99), Georgia (544), Illinois (463), Tndig^na (494), Tfanowi 
(301), Massachusetts (287), Michigan (329), Minnesota (224), Now York (1,710), Ohio (1,148), Tennessee 
(212), Virginia (412), Washington (551), West Virginia (318), Wisconsin (290). Further details about the 
distribution of the canvassed population are included in a preceding paper (i). 
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in the series (1). These families, including a total of 39,185 indi- 
■viduals, resided in 130 localities in 18 States representing all geographic 
sections. Every size of community was included, from metropolitan 
districts to Runnll industrial and agricultural towns and rural unincor¬ 
porated areas.* With respect to income, the distribution was 
reasonably similar to the estimated distribution of the general 
population of the United States at the time of the survey. 

Each family was visited at intervals of 2 to 4 months for a period 
long enough to obtain a sickness record for 12 consecutive months. 
On the first call a record was made of the nmnber of members of the 
household, together with sex, age, marital status, occupation, and 
other information. On succeeding visits the canvasser recorded all 
illnftgg that had occurred since the preceding call, with such pertinent 
facts about each case as the date of onset, the total duration of 
symptoms, the days of confinement to bed, and the days of disability. 
A record was also made of the nature of such medical service as was 
obtained and the termination of the case. Thus there are available 
certain facts about the observed population, the number of illnesses 
suffered, and three types of duration of the cases during the 12 months 
of the study. 

The surveyed population of nearly 40,000 persons is sufficient to 
give a fair degree of reliability to the sickness rates, but the numbers 
of deaths in a group of this size are too few to yield reliable mortality 
rates for specific ages or for different diseases. In the comparison of 
illness and death, mortality data from the registration States have 
been used. That this substitution is not unreasonable is indicated 
in an earlier paper (4, figs. 1 and 3) where a comparison of mortality 
in the two groups is made. While the sickness data are spread over 
a 3-year period, most of the months of observation refer to 1929 and 
1930; for this reason mortality data for the registration States for 
these 2 years are used. 

Definition of illness as recorded in survey ,—^An illness, for the pmrpose 
of this study, was defined as any symptom, disorder, or affection 
which persisted for one or more days or for which medical service ® 
was received or medicine purchased. Illness included the results of 
both disease and injury. What was actually included as cases, how¬ 
ever, was necessarily influenced not only by the informant’s (usually 
the housewife’s) conception of illness but also by her memory. With 
visits as infrequent as 2 to 4 months, it was inevitable that many 

4 Every conmmnity that was izudaded ]n the study had either a local health department or some other 
orgamzatlon employing a visiting nurse, or both; therefore, the most rural areas with no organised com¬ 
munity services are not represented. 

> Exclusive ot dental services, eye refractions, immunizations, and health examinations rendered when no 
symptoms were present. 
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of tlie nondisabling illnesses ■would be tenninated and forgotten before 
the next -vdsit of the enumerator. However, if the record includes 
most of the real illnesses and excludes only the minor disorders, it 
may be as useful as a more complete one. 

No special inquiry was made about mental defectives at home or 
about persons away from the family throughout the year in such 
resident institutions as hospitals for the insane, mental defective, or 
tuberculous; however, a few such cases were recorded. Physical 
impairments such as blindness and lost and impaired limbs were not 
included as ackness unless the defect was treated or otherwise involved 
some status other than the mere presence of an impairment. These 
various factors made for a minimum of recorded cases that were sick 
or disabled throughout the year of the study. While such cases are 
always rare as compared with short illnesses, they have a more 
important influence on the total days of sickness or of disability or of 
time in bed dming the year. 

It should be emphasized that the house-to-house sickness survey of 
the type here reported cannot be expected to include all cases that 
would accmnulate under a dckness study or an insurance system in 
which it was possible to follow cases over an unlimited period. In the 
first place, families existing on a given day do not include those that 
have been broken up by fatal illness and by insanity, tubercxilosis, 
and other chronic diseases that call for extended hospitalization in 
resident institutions. In other instances the family may stiU exist 
but the patient may have been away so many years that he is no 
longer considered a member of the family; particularly would this 
be true if the patient was the grandfather, grandmother, or other 
person outside of what might be called the biological unit of father, 
mother, and children, and if hospitalization was in a State supported 
institution without expense to the family.* Moreover, sickness 
surveys seldom cover orphanages, infant asylums, old people’s homes 
and similar institutions where illness and death rates are high. Since 
this type of institution is usually filled by persons who formerly 
resided in -widely scattered sections of the city or State, it would be 
impracticable in a sample survey to know how many such institutions 
to include, even if it were feasible to obtain the fllness data. 

In terms of cases, the bias toward less illness in canvassed families 
than in the population as a whole does not seem to be important; 
but the cases missed becatise of institutional residence are usually 
chronic diseases of long duration and their effect upon the days of 


* The 16 case*« recorded m this study as hospitalized throaghoot the year were mostly young persons: 9 
were under 15 years, 4 were 16 to 24,1 was 35,1 was 47, and 1 an adult of untaiown age. 
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disability, of confinement to bed, and of confinemeat to a hospital 
is considerable.^ 

dassijication oj causes of illness .—In the present study of 8,758 
households by periodic visits, the diagnoses as reported by family 
informants were submitted to the attending physician for confirma¬ 
tion or correction and his diagnosis substituted for the one reported 
by the family. While not all cases were attended and reports could 
not be obtained from all attending physicians, the replies indicated 
that the housewife usually reported with reasonable accuracy the 
diagnosis which the physician had given to the family.® 

Conadering an illness in the sense of a continuous period of sick¬ 
ness, only 4.3 percent were designated as due to more than one cause. 
In general, the more important or more serious cause was assigned 
as primary, except where a disease like pneumonia is commonly 
recognized as following measles or infiuenza, in which case the ante¬ 
cedent condition was taken as primary. In this series of papers, 
ilinpgfi rates for all causes and for the broad disease groups are based 
on sole or primary diagnoses only, so that a day of sickness or a con¬ 
tinuous period of sickness is never counted twice.® In computing 
the incidence of specific diseases, such as pneumonia, appendidtis, 
and whooping coi^h, all cases with the given diagnosis are counted 
whether it was the sole, primary, or contributory cause of the illness. 

7 Computations based on the American Medical Assodation report on hospitals (iSi) indicate that In 
1929-30 (the appro\iinate date of this survey) there were 2,215 days of hospital care annually per 1,000 popula¬ 
tion in the United States. Mental and nervous hospitals alone accounted for 1,205 hospital days per 1,000 
population, or 54.4 percent of all days of hospital care. Tuberculosis hospitals accounted for another 159 
da 3 rs per 1,000, or 7.2 percent of all hospital days, leaving a total of only 851 hospital days per 1,000 popula¬ 
tion for all other types of hospitals. This latter dgure may be compel with 775 hospital days per 1,000 
for the 8,758 surveyed families when admissions to mental and nervous and tuberculosis hospitals are 
exdnded. The survey total for bH hospitals was 1,029 hospital days per 1,000 annually. 

Considering all hospitals, including mental and nervous and tuberculosis, the American Medical Asso¬ 
ciation report of 2,215 hospital days per 1,000 represents an excess of 1,186 days per 1,000 over the survey rate 
of 1,029 days. This excess of 1,186 days amounts to 15.5 percent of the rate of 7,667 disabled days per 1,000 
population, and to 30.2 percent of the rate of 3,923 days In bed per 1,000 population as recorded by the survey. 
Thus the hospital care of the dnronio cases largely missed by house-to-house surveys would add materially 
to the disabled aud bed day rates. Sickness rates in terms of days per 1,000 found by surveys, therefore, 
pertain to persons stUl living in families and do net measure the total illness that has accomulated in resident 
institutions for chronic disease. 

Annual admissions to re^dent Institutions for mental and tuberculous diseases are not numerically 
important; the annual admissions were only 1.36 and 0.75 per 1,000 population, respectively, or 2.4 and 1.3 
percent of the total hospital admission rate of 57.8 per 1,000. (These data are for 1032, the first year that 
the American Medical Association report ^owed admissions to mental and nervous hospitals.) There¬ 
fore, the missing of these chronic hospitalized oases has Utile effect upon case rates per 1,000 for total, dis- 
fa>ling, bed, or even hospital cases. 

> See comparison of diagnoses reported by famflies and by physicians in the National Health Survey 
of 1935-36 (g5, table 2). 

* Further details on the method of classifying the causes of illness sre Included in the first report in the 
series (i). As noted in that paper, an occasional minor nondisabUng case that lasted throughout the study 
year was coded as an independent case of sole or primary diagnosis even though an acute case occurred 
within the duration of the long case. In computing the total days of sickness (disabling and nondisabUng^ 
a oooection was made for sudi overlapping durations. 
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Methods oj computation .—^In computing case rates per 1,000 popular 
tion, illnesses that originated prior to but caused sickness during the 
study year are included with cases haring their onset within the 
period of observation; the inclusion of the illnesses vith prior onset 
seemed necessary to give proper representation to chronic ailments. 
The only date of onset available was the onset of symptoms (non¬ 
disabling or disabling). Therefore, prior onset for disabling or bed 
cases does not necessarily mean prior onset of inability to work or of 
confinement to bed. Seven percent of the attacks of illness had thar 
onset prior to the year; this does not mean that in the other 93 per¬ 
cent the disease always had its onset within the year, for the patiait 
may have had preccd^ attacks of the same chronic disease. For all 
diagnoses commonly considered as chronic, 33 percent were reported 
with an onset for this illness prior to the study year, as compared with 3 
percent for diagnoses ordinarily considered acute. A lai^e proportion 
of the cases of such diseases as tuberculosis, cancer, diabetes, and 
cardio-renal affections originated prior to the study; a preceding paper 
shows for each diagnosis the number of illnesses with prior onset (1). 

The days of duration refer in all instances to days mithin the IS- 
month study period; thus the maximum duration of any type is 365 
days. In computing average days ack, disabled, or in bed per case, 
both complete and incomplete cases are included as cases but the days 
refer to those within the study year only. The incomplete cases 
(those with prior onset and those stiU sick at the last report) usually 
average considerably longer durations than the complete cases and 
an average which exduded thmn from the computation would be biased 
toward the shorter cases. Computation of the annual days sick, dis¬ 
abled, or in bed per 1,000 persons observed includes all days within the 
study year, whether those days pertain to cases that originated within 
or prior to the year and whether they pertain to cases that had been 
terminated or were still sick at the end of the period of observation. 
Bed eases with an unknown number of days in bed are put in at the 
average bed days for bed cases of the same diagnosis; disability and 
total duration are handled in a similar way. In a few instances it was 
unknown whether the patient was confined to bed and such cases were 
coimted as not in bed; similarly, cases in which it was unknown 
whether the patient was disabled were counted as not disabled. 

n. EXTENT OF ILLNESS AS MEASXJEED BT VAEIOUS TYPES OF KATES 

Frequency rates for the various kinds of cases (total, disabling, and 
bed) have been presented in preceding papers in Ibis series (1, 4,6,8), 
but it may be worth while to summarize them here, along with rates 
for days of sickness, of disability, and of confinement to bed. 
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Table 1 .—Age and sex incidence of illness from all causes ^ as measured hy various 
types of rates—sickness among 8^758 canvassed white families in 18 States during 
la consecutive monthly 1928-31; deaths among the white population of the registra¬ 
tion States j 1929—30 



All ages > 





Age 





Eex and type of rate 

Ad¬ 

just¬ 

ed* 

Crude 

•Un¬ 

der 

6 

6-9 

10-14 

16-19 

20-24 

25-34 

36-44 

45-64 

56-G4 

66 

and 

over 

ATI illnesses (disabling 
and nondisabling): 
Cases per 1,000 popular 
tlon: 

Both sexes, eH causes. 

823 

860 

1L.211 

978 

679 

600 

672 


774 


845 

979 

flip, fill pAnoefi . _ 

720 

772 

1,240 

1,000 

684 

662 

464 

kIEj 

617 

626 

723 

851 

Feir^e, all causes- 

916 

925 

1,187 

967 

674 


832 


932 

926 

991 

1,078 

Female, all except 
genital and pu«> 
peral.- 

833 

846 

1,186 

956 

668 

■ 

625 

750 

806 

877 

978 

1,070 

Days sick per 1,000 pop¬ 
ulation: 

Both se^es, all causes.. 

29,403 

20,295 

21,406 

18,437 

16,343 

16,472 

20,671 

27,660 

30,118 

38,297 

53,012 

73,068 

Male, all causes. 

23.217 21.383 21,589 18.329 14.969 16.114 12,406 

17,814 21,062 29,241'42,725 61,336 

Female, all causes. 

36,241 

31,038.21,281 

18,642 

17,737 

17,833 26,531 

34,773 

39,250 49,302 65,375 

83,807 

Female, all except 
genital and puer- 

31,670 

27,704 

30.9 

21,250 

17.7 

18,520 

18.9 

17,476 

24.1 

16,714 

27.6 

20,645 

30.6 

26,388 

82,781 

38.9 

44.669 63.671 

82,863 

Days sick per case: 

Both sexes, all causes. 

36.7 

33.6 

50.4 

62.8 

76.6 

^ ale, all causes_ 

32.2 

27.7 

17.4 

18.3 

21.9 

26.9 

27.8 

29.2 

84.2 

46.7 

69.1 

72.1 

Female, all causes_ 

38.5 

33.6 

17.9 

19.4 

26.8 

28.0 

31.9 

36.6 

42.1 

53.4 

06.0 

77.7 

Female, all except 
genitm and puer¬ 
peral .. 

Nondisabling Illness: 

38.0 

82.7 

17.9 

19.4 

26.1 

28.4 

33.0 

35.1 

40.7 

6a9 

65.0 

77.3 

Cases per 1,000 popula¬ 
tion: 

Both sexes, all causes- 

331 

834 

647 

263 

198 

228 

242 

332 

347 

367 

419 

430 

Male, all causes. 

285 

800 

662 

268 

206 

225 

162 

252 

264 

282 

836 

376 

Female, all causes .... 

374 

867 

636 

239 

190 

230 

301 

391 

430 

469 

620 

472 

Female, all except 
genital and puer¬ 
peral.. 

859 

361 

636 

237 

187 

216 

276 

365 

401 

461 

616 

471 

Days per 1,000 popular 
tion: 

Both sexes, all causes. 

21,736 

18,938 

14,160 

9,714 

10,146 

11,691 

14,187 

20,122 

23,482 

3L622 

43,791 

66,378 

Male, all causes. 

16,11014,448 

14,072 

9,407 

8,97710,280 

8,071 

11,814' 15,265 23,169 82,872 43,714 

Fem^, all causes_ 

Female, all except 
genital and puer¬ 
peral . 

Disabling* Illness (1 or 

27,123 

24,690 

23,261 

21,014 

14,2n 

14,250 

10,012 

9,990 

11,332 

11,092 

13,136 

12,397 

18,661 

16,572 

28,286 

21,036 

31,776 

27,232 

41,977 

37,876 

56,913 

55,256 

64,463 

63,436 

more days): | 

Cases per 1,000 populo- j 
tion: 

Both sexes, all causes. 

492 

616 

664 

725 

481 

372 

430 

488 

427 

393 

426 

549 

Male, all causes 

436 

472 

678 

732 

47S 

837 

292 

358 

353 

843 

388 

476 

Female, all causes_ 

641 

668 

661 

718 

484 

408 

631 

686 

60S 

466 

471 

606 

Female, all except 
genital and puer^ 
peral_ 

474 

495 

650 

718 

481 

374 

349 

395 

406 

428 

463 

699 


1 Cases represent periods of illness regardless of tbe nnxnl>er of diagnoses; that is, these totals for ah causes 
w the s^s of data for cases with sole or primary diagnoses. Cases refer to those that lasted for 1 or more 
days, inctuding those with prior onset that extended into the study year and those still sick at the last visit; 
days refer to duration within the study year only but on both complete and incomplete cases. 1^ computing 
durations, cases with an unknown number of days of the particular kind of duration were put in at an average 
based on cases of the same diagnosis noup with known duration, exclusive of the few cases that lasted 
throughout the year of observation, illness from accident is indudod along with that duo to disease. 

s ages” includes a few of unknown age; ‘*both sexes” includes a few of unknown sex. 

* Kates m the form of cases or days p^ 1,000 population are adjusted by the direct method to the age 
distribution of the white population of the death registration States in 1930 as a standard population; this 

specific ages in table 1 of a preceding paper (4). The adjustment method involves the 
weighting of the spedflo rates for the canvassed population according to the age distribution of the 
standard population. The details of the process are given under the headmg of “corrected death rates" In 
Pearl (BS), pp. 269-271. 

Figures in the “adjusted" column on days per case r^resent the result of dividing the adjusted rate for 
days per 1,000 by the adjusted rate for cases per 1,000; figures in the “adjusted" column for percentage of 
08 ^ or percentage of days represent the percentage that one adjusted rate per 1,000 is of another adjusted 
l&tcpcp IfOOOp 

* Disability refers to inability to work, attend school, care for home, or pursue other usual acttvitles for 1 
or more days, x^;ardless of emifioyment statis and age. 
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Table 1 .—Age and sex incidence of illness from all causes as measured by various 
types of rates—sickness among 8J58 canvassed white families in 18 States during 
12 consecutive months, 1928-Sl; deaths among the white ‘population of the registrar- 
tion States, 1929-30 —Continued 



AH ages 





Age 





Sex and type of rate 

Ad¬ 

just¬ 

ed 

Crude 

Un¬ 

der 

5 

5-9 

10-14 

16-19 

20-24 

25-34 

35-44 

46-54 

55-64 

65 

and 

over 

Disabling illness (1 or 
mere davs):—-Con. 
Days disabled per 1,000 
population: 

Both sexes, all causes. 

7,667 

7,362 



6,197 

4,781 

6,384 

7,428 

6,636 

6,675 

6,072 

9,221 

16590 

M^e, all causes. 

7,107 

6,935 

7,617 

8,922 

5,962 

4,864 

4,334 

6,000 

9,853 17,622 

Femfide, all causes_ 

8,118 

7,777 

7,010. 

8,530 

6,«)6 

4,698 

7,880 

8,488 

7,483 

7,415 

8.482 

19,344 

Female, all except 
genital and puer- 
_ peral. 

6^989 

6,690 

7, coo 

8,530 

6,383 

4,317 

5,073 

5,297 

6549 

6794 

8^315 

19,228 

Percent of cases dis¬ 
abled: 

Both sexes, tdl causes. 

59.8 

60.7 

1 

HI 

74.1 

70.9 

62.1 

64.0 

59.5 

55.2 

61.7 

50.4 

661 

Male, all causes. 

60.4 

61.2 

73.2 

69.9 

59.9 

64.3 

68.7 

67.8 

64.8 

53.7 

560 

Fezn^, all causes. 

59.1 

60.3 

54.8 

7A1 

71.9 

63.9 

63.9 

59.9 

569 

49.2 

47.6 

56.2 

Female, all except 
genital and puer¬ 
peral. 

66.9 

58.5 

54.8 

75.2 

7L9 

63.4 

55.9 

52.7 

50.2 

48.6 

47.4 

56.0 

Percent of sick days 
that were disable 
days: 

Both sexes, s31 causes. 

26.1 

28.0 

33.9 

47.8 

37.9 

29.0 

31.0 

27.0 

22.0 

17.4 

17.4 

25.1 

Male, all causes_ 

sae 

32.4 

34.8 

48.7 

40.0 

82.2 

84.9 

83.7 

27.6 

20.8 

23.1 

28.7 

Female, all causes_ 

28.0 

26.1 

83L9 

46.0 

86.1 

268 

29.7 

24.4 

19.1 

160 

12.0 

23.1 

Female, all except 
genital and puer- 
peral__.. 

22.1 

24.1 

32.9 

46.1 

36.5 

25.8 

24.6 

261 

16.9 

16 2 

13.1 

23.3 

Disabled days per dis¬ 
abling case: 

Both sexes, ail causes. 

15.6 

14.3 

10.9 

12.0 

12.9 

12.8 

14.8 

162 

165 

17.0 

21.7 

33.9 

Male, all causes_ 

16.8 

14.7 

ILl 

12.2 

12.5 

14.5 

14.9 

16.8 

16.4 

17.7 

25.4 

37.0 

Female, all causes_ 

15.0 

13.9 

las 

U.9 

18.2 

11.5 

14.8 

14.5 

14.9 

16.3 

16 0 

81.9 

Female, all except 
genitm and puer- 

peraL-... 

Bed illness (1 or more 
days): 

Cases per 1,000 popn- 
lation: 

Both sexes, all causes.. 

14.7 

13.5 

10.8 

U.9 

18.8 

11.6 

14.5 

164 

167 

169 

17.9 

32.1 

414 

434 

609 

562 

372 

288 

873 

431 

868 

334 

842 

497 

Male, all causes _ 

345 

879 

620 

567 

364 

248 

220 

279 

276 

268 

289 

398 

Female, all causes_ 

476 

487 

598 

558 

881 

328 

486 

545 

462 

414 

407 

574 

Female, all except 
gpnitnl And puer¬ 
peral_ 

411 

425 

598 

558 

378 

29G 

807 

357 

367 

886 

390 

567 

Days in bed per 1,000 
population: 

Both sexes, all causes.. 

3,923 

3,689 

8,862 

8,405 

3,000 

2,516 

3,267 

6960 

3,470 

3,580 

4,424 

10,759 

Male, all causes_ 

8,046 

3,024 

i087 

3,442 

2,770 

2,460 

1,510 

2,425 

2,296 

2,611 

3,585 

8,263 

Female, all causes._ 

4,699 

4,821 

8,566 

3,370 

3,233 

2,572 

4,631 

5,009 

4,654 

4,891 

6432.12^702 

Female, aQ except 
genital and puer- 

peml _ __ 

8,943 

3,593 

51.1 

8,562 

50.8 

8,370 

57.5 

8,228 

2,330 

48.0 

2,607 

55.5 

2,819 

52.6 

8,467 

47.6 

4,568 

43.9 

6 302 12.629 

Pei^t of cases In bed: 
Both sexes, all causes. 

50.4 

54.8 

40.5 

568 

Male, an causes.. 

47.8 

49.1 

50.0 

56.7 

63.2 

44.2 

46 5 

46 6j 

44.6! 

42.9 

39.9 

468 

Female, all causes_ 

52.0 

52.7 

60.4 

58.3 

56.5 

5L4 

58.3 

568 

49.6 

44.8 

41.0 

63.2 

Female, all except 
gerital and puer- 

petfil_ _ 

49.8 

50.2 

50.5 

58.4 

56.5 

50.8 

49.1 

47.6! 

46 5 

44.1 

468 

58.0 

Percent of ai(^ days 
that were bed days: 
Both sexes, all causes.. 

13.8 

14.0 

18.0 

18.5 

18.4 

15.3 

168 

14.4 

11.5 

9.3 

63 

14.5 

Male, all causes 

13.1 

14. li 1&9 

18.8 

1&5 

168 

12.2 

13.6 

10.9 

66 

8.4 

13.5 

Female, all causes._ 

18.3 

13.9 

16.8 

18.2 

18.2 

14.4 

17.1 

14.7 

11.9 

0.9 

&3 

162 

Female, all except 
genital and puer¬ 
peral __ . _ 

12.4 

' 13.0 

las 

18.2 

18.5 

! 

16 9 

12.6 

10.7 

166 

162 

&8 

80.4 

163 

Percent of di«abling cases 
that were in bed: 
Both se\ps, all causes. 

84.3 

1 84.1 

91.7 

77.6 

77.4 

77.4 

867 

88.4 

86.2 

84.0 

90.5 

Male, all causes. 

79.3 

1 80.2 

, 91.4 

77.5 

7a 2 

73.7 

76.5 

77.8 

77.9 

78.3 

74.4 

83.7 

Female, all causes .. 

88.0 

' 87.5 

91. S 

77.7 

78.6 

80.3 

91.2 

93.2 

92.0 

91.0 

863 

94.7 

Female, all except 
genital and puer¬ 
peral... 

86 . e! 85u9 

92.0 

77.71 

T&5 

763 

87.9 

962 

90.6 

967 

861 

04.6 
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Tablb 1. —Age and sex incidence of illness from all causes as measured by various 
types of raies—sickness among 8y758 canvassed white families in 18 States during 
12 consecutive months, 1928—31; deaths among the white population of the registrar 
tion States, 1929-30 —Continued 



Adjusted rates for all ctges ,—^In these 8,758 families visited at 
intervals of 2 to 4 months in urban and rural parts of 18 States, an 
annual total of 823 illnesses from aU causes per 1,000 population was 
reported; the average duration of grymptoms, including both nondis- 
.abled and disabled days, during the 12-month study period was 36 
sick days per case, with an annual total of 29 days of sickness per person 

IB The rates quoted fbr the snrreyed population throu^diout this discussion have been adjusted to Uie 
age distribution of the white population of the United States in 1930. In other words, the rates are corrected 
tor the fact that the surveyed sample did not have the same age distribution as the general population of the 
United States. Percentages of oases and of days quoted in the text are computed liton adjusted rates rather 
than from the actual numbers of cases; similarly, days per case are comxnited from the adjusted rates. In 
no cases are these measures radically different from similar computations based on the actual numbers of 
cases; both results are shown in table 1. These age adjustments and minor corrections in the tabulations 
account for discrepanoies between rates and percentages here quoted and some rates and percentages 
appealing in preceding papers. 
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under observation.^^ Of the total illnesses, 492 per 1,000 persons were 
disabling, that is, they caused the patient to lose one or more days 
during the study year from work, school, or other usual activities. The 
average duration of disability during the study year per disabling case 
was 15.6 days, with an annual total of 7.7 days of disability per person 
imder observation.^ Thus 60 percent of the reported cases of illness 
were disabling for 1 day or longer, but only 26 percent of the sick 
days were disabled days. 

Of the disabling cases, 84 percent were confined to bed for one or 
more days, an annual rate of 414 bed cases per 1,000 persons, leaving 
almost the same number, 409 cases per 1,000, with no days in bed. 

11 These figures t<a: total duration of symptoms are, in the nature of the data, only approximate because 
the criterion for sickness Is not definite. As tabulated in this study, sickness would not include the mere 
presence of a physical impairment that did not represent an active disease process and did not receive 
medical treatment during the year, but it would include chronic or other diseases that were still active 
even when the present symptoms were minor. 

The approximate character of the rate for total days sick (nondisabling and disabling is illustrated by the 
following facts: Of the 29.4 days sick per person observed per year, 56 percent, or 16.4 days per person observed, 
are accounted for by the few cases that were sick throughout practically the whole study year (45 cases per 
1,000, or 5 percent of the total of 823 cases per 1,000). No intensive effort was made to elicit infbnnatlon 
about every minor chronic affection present at the beginning of the study; if each jDamily had been asked 
particularly about mild nondisabling chronic diseases, the reported days of nondisabling illness from sudi 
continuing ailments would probably have been greatly increased. One study indicates about 2 months 
of such sickness (nondlaabling and disabling) instead of the 1 month indicated in the present report. 

13 The a-minni disability rate of 7.7 days per person of all ages and all employment statuses is considered a 
minimnm If not an understatement of the days of actual inability to pursue usual activities. Certain 
biases may be mentioned: (a) For housewives and others not gainfully employed there seemed to be a 
tendency to record disability only when the patient was confined to bed; thus adult females show little 
disability in excess of time in bed, whereas adult males ^ow a considerable excess. (5) There seemed to be 
a tendency to count the school child as disabled only on school days; thus illness during week ends and 
'i^ication was less likely to be recesrded as disablii^;. (c) For at least short cases the standard of calendar 
days disabled was not ^ways adhered to and thus illness of gainftilly employ ''d workers on Bundays and 
holidays was less likely to be recorded as disabling. Durations of longer Illnesses were usually stated in 
numbers that indicated that 7-day weeks and 30-day months were consistently used. 

In this study of 8,758 Homilies, physical impairments such as blindness and lost and impaired limbs and 
minor mental defect without symptoms were not included as sickness unless the defect was treated or other¬ 
wise Involved some status other than the mere presence of an impairment. The National Health Survey of 
1035-86 which induded disability from blindness and orthopedic impairments and inquired about children 
of school ages who were not attending school as possible cases of mental defect, recorded nearly 7 times as 
many illnesses as the present study in which the patient was disabled throughout the year but was not 
in bed or in a hospItaL However, both rates were small, 5.21 per 1,000 for the Health Survey and 0.78 far 
this study. Such cases would often be due to blindness, orthopedic impairment, or mental defect not 
serious enongh to require hospitalization. 

In these periodic canvasses of 8,758 families the recorded cases that were disabling for 7 days but less than 
12 months (inclnding also hospital cases disabling 1 to 6 days) were responsible during the year for 5.8 days 
of disability per person observed, as compared with a finding of 5.6 days per person for cases of similar dura¬ 
tion in the Health Survey of 1935-36 which covered about 700,000 urban families by a single visit (£4). How¬ 
ever. these rates probably overstate the agreement between the two surveys, since the periodic surveys 
lecorded 267 such cases per 1,000 with an average duration of 21.8 disabled days per case, as compared with 
180 far the Health Survey with an average duration of 85.1 disabled days per case. Time in bed in con; 
neetion with cases that disabled for 7 days but less than 12 months (including also hospital cases disabling 
1 to 6 days) amounted during the year to 3.0 days per person observed in the periodic canvasses as compared 
with 2.5 days in the Health Survey of 1935-36. The time in bed per disabling case of this oat^ory was 
11.1 days in the periodic canvass study as compared with 15.7 days in the Health Survey. The above figures 
cm bed cases and days for the He^th Survey are based on a 5 percent sample of the punch cards for cases 
ctf IQnfiss. 

In the periodic canvasses where little or no disability from iminirments or institationalized cases was 
xeoorded, Alnesses with disability that lasted throughout practically the whde study year amounted to 8.1 
eases per 1,000, as compared with 11.7 far the Health Snrve]^ days of disability on these oases amounted 
during the year to 1.14 days per person obeyed in the poiodic convasses, as compared with 4..^ in the 
Beiath Survey of lfl35-36w 
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About one-fifth of the cases that were not in bed reported disability 
for one or more days, 78 per 1,000 persons observed. The average 
time in bed during the study year per bed case was 9.5 days, with an 
annual total of 3.9 days in bed per person under observation.^^ Of the 
total cases, 50 percent were in bed for one or more days, but of the 
total days of sickness, only 13 percent were days in bed. Of the total 
disabling cases 84 percent were in bed for one or more days, but only 
61 percent of the days of disability were spent in bed. 

.^ong white persons in the registration States at the time of the 
survey (1929-30), there was an annual death rate of 11.1 per 1,000 
population; in the surveyed families the death rate (adjusted for age) 
was 9.6 per 1,000 persons observed.^^ Infant mort^ty, which is 
expressed as deaths under 1 year of age per 1,000 live births, was 61 
for white infants in the birth registration States, 1929-30; in the 
surveyed families the figure was 53 per 1,000 live births.^® The 
canvassed group included only families and would not include repre¬ 
sentation from such institutions as orphanages, resident hospitals for 
the insane, almshouses, and homes for the aged where death rates are 
usually high. 

Relating the death rate of 11.1 per 1,000 to the sickness rate, it 
may be estimated that about 74 illnesses occur during the year for 
each death. Similarly, relating the death rate to disabling and bed 
cases, it appears that there are about 44 disabling illnesses and about 
37 bed cases during the year for each death. 

Age and sex differences in various ty'pes of rates .—^The variation with 
age and sex in the different types of sicluiess rates may be examined. 
Figure 1 shows age c\irves of illness from all causes as expressed in the 
different kinds of rates. Separate curves are shown for males and 
females for all causes, with a third curve for illness among females 
exclusive of puerperal diagnoses and diseases of the female genital 

u In these periodic canvasses of 8,758 families the recorded cases that were In bed for 7 days but less than 
12 months were responsible during the year for 2.7 days in bed per person observed, as compared with 2.8 for 
cases of similar durations recorded in the Health Survey of 1935^6. However, the periodic sur\'eys recorded 
141 such bed cases per 1,000 persons with an average duration of 18.9 bed days per case, as compared with 106 
per 1,000 for the Health Survey with an average duration of 26.9 bed days per case. 

The Health Survey ^ows a smaller number of bed days in connection with cases disabling 7 days but less 
than 12 months (2.6 bed days per person observed) than for cases In bed 7 days but less than 12 months (2.8 
bed days per person observed); this situation is dne to a high average number of days In bed for the consider- 
fd)le number of cases that were disabling thronghout the 12 months of the study but were not in bed through¬ 
out that period. 

In the periodic canvasses, oases confined to bed (or hospital) throu^out practically the whole study 
year amounted to 1.16 per 1,000, as eomi>aied with 1.69 per 1,000 in the Health Survey; days in bed (or in 
ho^IW on these cases amounted during the year to 0.42 per person observed in the periodic canvasses, 
ts compared with 0.62 for the Health Survey of 1935-36. 

The above figures on bed cases and days for the Health Survey are based on a fr^percent sample of the 
punchcords for cases of illness. 

u The death rate in the surveyed group is based on families observed for a full 12-montb period and ibose 
observed for less than that time. For farther details and comparisons with deaths in the registration States, 
see p. 67 of this paper and table 1 and figures 1 and 8 of a preceding paper (4). 

u Oorrespondlng rates for 1937, the latest available year, were 10.9 deaths per 1,000 white population of all 
iges, and 50 in&nt deaths per 1,000 white live births. 

197C40® 
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Figure L— Annual mcidenoe of Illness Drom all causes as measured by various types of rates for males and 
females of specific ages—8,758 canvassed white families in 18 States during 12 consecutive months, 1028-31. 
(Scales are so made that the adjusted rate for all ages of both sexes represents an interval on the vertical rate 
scale that corresponda to SO years on the horlzont^ age scale.) 

organs. Nonvenereal diseases of the male genital organs are such a 
small part of the total illness of males that their exclusion would not 
charge the curves for all causes in. any material respect. 
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Considering illness among children, the rates for total cases and 
sick days and for bed cases and bed days are highest for those under 
5 years with a gradual decline to a m i n i m um at 15-19 for females and 
at 20-24 years for males. The lower rates under 5 than at 5-9 years 
for disabhag cases and days is probably an artifact arising from ina¬ 
bility to determine when such a child is not pursuing his usual activities 
unless he is actually confined to bed; in infancy even the criterion of 
confinement to bed is almost inapplicable. 

Considering incidence among adults, the frequency of cases rises 
relatively little in the older ages. However, the annual days of sick¬ 
ness and of disability and the days in bed per 1,000 persons under 
observation all increase considerably in the older ages among both 
men and women, because of an increasing duration of the cases as age 
increases. Since this chart is based on illness from all causes, the 
increase is probably due to two factors: (a) The diseases that are 
most frequent in the older ages are not the same as those that are 
common in the earlier ages, so that the average duration of cases among 
persons over 65 years of age refers largely to diagnoses different from 
those in the younger ages; (b) for cases of the same diagnosis the se¬ 
verity, as reflected in the duration per case, tends to increase with age 
among adults. 

The age curves of mortality from all causes differ in several major 
respects from all of the illness curves: (a) The lowest mortality occurs 
at 10-14 years for both males and females, whereas the lowest illness 
rates occxir at 15-19 and 20-24 for females and males, respectively. 
(6) As age increases among adults the mortality rate rises much more 
rapidly than any of the various sickness rates. Thus, the illness rates 
which show the greatest increase with age (total sick days and non¬ 
disabled days) are 2 to 3 times as high at 55-64 as at 25-34 years, but 
mortality at 55-64 is 6 to 7 times that at 25-34 years. Among 
persons over 65 years of age these sickness rates are 2 to 4 times the 
rates at 25-34 years, but mortality is roughly 20 times that at 25-34 
years, (c) In every age group the mortality of females is less than 
that of males, whereas adiilt females report definitely more illness than 
adult males, according to all of the measures of illness except days of 
disability per 1,000. It is possible that there was a tendency to 
count nonworking females as disabled only when confined to bed, so 
that this rate for females is artificially low. 

The various age curves of iUness usually show little or no difference 
between the sexes in childhood. Among adults above 20 years there 
are rather large sex differences which are not all accounted for by 
Ulness reported as due to female genital and puerperal causes. Con¬ 
sidering aU illness (disabling and nondisabling) in the whole surveyed 
population, the adjusted rate for males is 720 cases per 1,000 as 
compared with rates for females of 915 for all causes and 833 per 1,000 
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for all except female genital and puerperal diagnoses; thus the excess 
of females over males is 16 percent for diagnoses that are common to 
the two sexes. Similar figures for annual days of sickness per person 
observed are 23.2 days for males as compared with rates for females 
of 35.2 days per person for all causes and 31.7 for all except female 
genital and puerperal diagnoses, an excess of females over males of 
36 percent for diagnoses common to the two sexes. This larger excess 
in days than in cases expresses itself in the days sick per case, 32.2 for 
males as compared with figures for females of 38.5 days for all causes 
and 38.0 days per case for all except female genital and puerperal 
diagnoses (table 6). 

The higher sickness rates for females than for males is rather largely 
due to an excess of nondisabling illness. Nondisabling cases amounted 
to 285 per 1,000 for males as compared with rates for females of 374 for 
all causes and 359 cases per 1,000 for all except female genital and 
puerperal diagnoses, an excess of 26 percent for comparable diagnoses. 
Disabling cases, on the other hand, amount to 435 cases per 1,000 for 
males as compared with rates for females of 541 for all causes and 474 
for all except female genital and puerperal diagnoses, an excess of 
only 9 percent for comparable diagnoses. In terms of days of sickness 
the contrast of disabling and nondisabling illness is even more striking, 
the nondisabled days per 1,000 for females for all except female 
genital and puerperal diagnoses being 53 percent above the corre¬ 
sponding rate for males, whereas the recorded rate for disabled days 
per person observed is actually 2 percent less for females than for 
males when female genital and puerperal diagnoses are eliminated; 
however the total rate for aU causes for females is considerably above 
that for males. 

Illness that confined the patient to bed for one or more days 
amoimted to 345 cases per 1,000 total surveyed males as compared 
with rates among females of 476 for all causes and 411 for all except 
female genital and puerperal diagnoses, an excess of 19 percent for 
females for diagnoses common to the two sexes. In terms of days in 
bed, males showed an annual rate of 3.0 days per person observed as 
compared with rates for females of 4.7 days for all causes and 3.9 days 
for all except female genital and puerperal diagnoses, an excess of 29 
percent for comparable diagnoses. Thus the percentage excess of bed 
illness among females over that among males is not only greater than 
corresponding excesses for disabling illness but it is greater than for 
all types of cases. The conclusion seems justified, therefore, that 
women spend more time as bed patients than do men; it is not clear, 
however, whether this indicates more frequent illness among females, a 
greater severity of illness, or better care of the illness that occurs. 

The above comparisons of rates for all males and females in the 
surveyed population are subject to error because a large proportion 
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of females are housewives or others not employed away from home. 
The relatively small excess of disabling illness for females over that 
for males may be due in part to the fact that for persons not gainfully 
employed there is no definite criterion of inability to work except 
actual confinement to bed. The housewife may carry on her work 
on a more or less part-time basis, postponing all except the most 
essential tasks, and yet be counted as not disabled. However, the 
excess in recorded cases and days of nondisabling sickness for females 
over males probably reflects also a more complete reporting of minor 
illnesses for the family informant who was usually a woman. 

With respect to bed illness, the housewife, who was usually the 
informant, would seem well qualified to give a complete report for 
all members of the family. Days in bed, aside from those in a hospital, 
would be spent at home and usually under the more or less direct care 
of the housewife informant. However, women or other persons not 
worldng away from home can usually remain in bed with less dis¬ 
turbance to the day’s schedule than a person who works away from 
home. Where there are two adults or grown children who do not 
work or go to school, or where there are servants, the housewife may 
direct the housework from her sickbed, whereas the work of one who 
is employed away from home must cease and even that of his asso¬ 
ciates may suffer because of his absence. 

Because of the difiSiculty of determining when a nonworking .person 
was unable to pursue his usual activities, the days of disability as 
recorded in this study probably represent a minimum or understate¬ 
ment. Disability becomes an objective measure of illness only when 
applied to persons who are gainfully employed and even then the 
frequency with which persons remain away from work on account 
of illness is influenced by the allowance of sick leave and other 
policies of employers p. 340). To avoid some of these biases in 
sickness rates of males and females, a tabulation was made for persons 
who gave an occupation which indicated employment away from home. 
Figure 2 and table 2 show rates of various types for these presumably 
gainfully occupied men and women of various ages. 

Since the most comparable rates are those for illness exclusive of 
male and female genital and puerperal diagnoses these rates are 

i« In the Hagerstown morbidity study {fTi, Sydeostricker made a special tabulation of hoos^olds with 
two or more adult females to compare sickness rates for women who were reporting npon themselves with 
those for women who were reported npon by others, as well as for males who were almost invariably reported 
npon by someone else. The tabulation indicated higher recorded sickness rates for fismale informants than 
nonmformants, bnt rates for female nonlnformants were considerably higher than rates for males. 

» While no information ahont sick leave was obtained in this study, it may be assumed that the majority 
of the workers lost their wages when they were disabled, 

It Neither female genital and puerperal nor male genital diseases are num^cally important among em¬ 
ployed persons, bnt for accurate comparison all these diagnoses are eliminated. Accidents axe inolnded 
along with illness from other canses, hut they are mu(^ more frequent among males than females; however, 
the general picture of illness among males and females is not changed when accidents aie eliminated. 
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Fiqube 2 —ATinnfti incidence of illness as measuzed by vaiioiis types of rates for all causes except genital 
and puerperal dis^oa^ among gainfully employed males and females of specific ages—^8,758 canvassed 
white fomilles in 18 States during 12 consecutive months, 1028-31. (Scales are so made that the adjusted 
rate for all ages of both sexes, nonoccupied and occupied, represents an interval on the vertical rate scale 
that corresponds to 30 years on the horizontal age scale.) 


Table 2. —Age and sex incidence of illness from all causes ^ as measured by various 
types of rates for gainfully occupied persons ^ in 8J58 canvassed white families in 
18 States during IS consecutive months, 1928-Sl 



All ages 15 years 
and over 

NTum- 



her of 

Ad- 


cases 

Just- 

Crude 

or 

days 

ed* 




All illness: 

Cases per 1,000 popula¬ 
tion: 

Males. 4,063 604 614 446 437 615 630 623 736 820 

Females. 1,202 858 784 586 649 802 1,062 069 857 1,167 

Days sick per 1,000popn> 
lation: 

Males.168,287 23,513 22,163 12.566 11,327 16,571 20,718 27,257 42,104 64,431 

Females- 48,763 36,178 29,801 13,967 23,694 28,956 46,788 33,415 38,653 73,389 

Days sick per (^ae: 

Males. 38.9 38.1 28.1 25.9 26.9 32.9 43.7 57.2 66.4 

Females. 4L0 37.7 26.1 86.5 86.1 44.5 34.8 46.1 62.9 

Disabling * illne«s: 

Cases per 1,000 popula¬ 
tion: 

Males- 2,722 856 358 284 288 867 368 844 409 466 

Females- 751 493 456 353 379 478 SIS «4fi 510 Riw 

1 Cases represent periods of illness regardless of the number of diagnoses; that Is, these totals for all causes 
^ the sums of data for cases w ith sole or primary diagnoses. Cases refer to those that lasted for 1 or more 
days including those with prior onset that extended into the study year and those still sick at the last visit: 
daw refer to duration within the study year only but on both complete and incomplete eases. Illness from 
accents is included along with that due to disease. For other details of computation, see notes to tables 

a Gainfully occupied persons except farmers and farm laborers. 

cases or days per 1,000 population are a^usted by the direct method to the age 
distnbmdonof the white population 15 years old and over In thedeath registration States in 1930as astandSl 
rop^tipn; this iwpnlation is given for specific ages in table 1 of a preceding paper (I). The adjustment 
y? n ^ ^ wei^ting of age apeciflc rates for the canvassed population according to the age 

di^Dumn ofthest^dard popolai^. The details of the process are given under the heading of "corrected 
death rates* m Pearl (ifi) pp. 269-271. 

represent the result of dividing the adjusted rate for 

days pen,poo by the adjusted rate for cases per 1,000. 

* Diabllity^ong these gainfully employed persons means time lost ftom work on account of illness. 


disabling cases, 
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Table 2. —Age and sex incidence of illness frotn all causes as measured by various 
types of rates for gainfully occupied persons in 8,758 canvassed white families in 
18 States during consecutive monikSy 1928-31 —Continued 



All 3£"s IS j-cars 
and over 

Age 

Bex and type of rate 

Nzim- 
bf*r of 
cases 
or 

days 

Ad¬ 

just¬ 

ed 

Crude 

15-19 

20-24 

25-^4 

35-44 

46-54 

55-C4 

65 and 
over 
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shown in figure 2 and will be used in making comparisons. Consider- 
iog all cases (disabling and nondisabling) for all causes except genital 
and puerperal diagnoses, the rates for persons aged 15 years and over 
were 602 and 818 per 1,000 for working males and females, respectively, 
an excess of 36 percent for females. In terms of sick days (disabling 
and nondisabling) per 1,000 persons, the excess for working females 
over males was 40 percent. 

As in the case of all females, bed cases for working females (396 per 
1,000) showed a greater excess over males (275 per 1,000) than total 
cases, 44 percent for all causes except genital and puerperal. In 
terms of bed days per 1,000, the rate for gainfully employed females 
was 28 percent above that for employed males; among all females 
the excess over males in this bed day rate was greater than the excess 
in the bed case rate. 

In the working population, disabling cases per 1,000 showed slightly 
less excess for females over males than was true for total (disabling 
and nondisabling) cases; disabled days per 1,000 showed no excess 
for ajl working females, but there was an excess for those from 20 to 
55 years of age (fig. 2). The numbers of working females above 55 
years are very small and the rates are unreliable. 

Table 3 summarizes the rates for the two sexes and shows ratios of 
female to male rates of the various types for the general and the 
working population. For the group of all causes except genital and 
puerperal, the three case rates show greater relative excesses for 
females of the working population than for the general population 
over 15 years of age. Of the three rates expressed in days per 1,000 
one shows no excess for females in either population group and the 
other two show smaller excesses of females over males in the working 
than in the general population. 

In terms of the percentage of persons sick one or more times during 
the 12 months of observation, females also show higher rates than 
males (fig. 3 and table 4). Employed women, with 50 percent sick 
one or more times, are definitely above employed men with 42 percent, 
a relative excess of 18 percent. In the right of figure 3 is shown the 
percentage of persons sick three or more times; 5.1 percent of males 
were sick three or more times during the year as compared with 7.7 
percent of females, a relative excess of 51 percent for females. This 
indicates that a definitely higher percentage of females are sick 
frequently, but no data are available for estimating in these terms 
how much of the excess is due to female genital and puerperal 
diagnoses. 

Thus the various types of illness rates almost invariably indicate 
more sickness among women than men, including more among gain¬ 
fully occupied women than men of that category. The elimination 
of diagnoses not common to the two sexes reduces but by no means 
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Table 3 .—Ratio of the illness rate for females to that for males of the ages 15 and 
over for the total surveyed population and for gainfully occupied persons — 8^758 
canvassed white families in 18 States during IB consecutive months, 1928-31 


Type of rate 

Batio of female to 
male rate (male 
rote^lOO) 

Actu^ rates duroig vear for persons 16 
years old and over (adjusted) ^ 

Alales 

Females 

Total 

popula¬ 

tion 

Gain¬ 
fully oc¬ 
cupied 

Total 

popula¬ 

tion 

Gain¬ 
fully oc¬ 
cupied 

Total 

popula¬ 

tion 

Gain¬ 
fully oc¬ 
cupied 


All causes 


147 

143 

619 

604 

908 

858 


143 

139 

356 

355 

509 

493 


167 

162 

276 

277 

461 

420 


163 

150 

25,234 

23,513 

41,753 

36,176 


121 

104 

6,951 


8,434 

6,272 


181 

134 

2,805 

2,360 

5,230 

3,165 

Sick days per case.-.. 

TkfeoVtiAd ffft'ira Twf disabling case.. 

118 

85 

105 

75 

40.7 

19.6 

88.9 

17.0 

46.0 

lO 

41.0 

i2jr 


108 

88 

10.6 

8.6 

1L3 

7.5 


All causes except genital > and puerperal 

IRiniilliHHHHHBH 

128 

136 

619 

602 

793 

818 


117 

132 

356 

353 

417 

467 


134 

144 

276 

276 

371 

306 


146 

140 

25,234 

23,271 

36,793 

82,647 


99 

100 

6,951 

6,925 

6,853 

5,909 


144 

128 

2,805 

2,290 

4^169 

j^922 

Sick days per case.. 

114 

103 

40.7 

88.7 

4A4 

398 

fe ^ VycI «« 1 1 *) fnTTr^MrgViiiliill 

84 

76 

19.5 

16 8 

16.4 

12.7 


107 

89 

10.5 

8.8 

1L2 

7.4 


1 Adlnstcd by the direct method to the age distrlbutiou of the white ^pnlation of the United States 
registration States in 1930, as described in note to table 2. Figures for ‘*a^ustcd” days per case represent 
the result of dividing the adjusted rate for days per 1,000 by the adjusted rate for cases per 1,000. 

> Induding both disabling and nondisabling cases whose symptoms lasted for 1 or more days. 

* Disabihty refers to inability to work, attend school, care for home, or pursue other usual activities for 

*Includingall m ^eh^he^tlent was in b^for 1 or more days; sdl hospital cases are counted as 
bed ceses. 

f Male genital diseases are numerically unimportant so have not been deducted in the rates for the total 
population. 




PiOTTBX 3.~Fere6ntage of males and fenudes of spedfio ages who were sick the specified number of times 
during the year under observation'-S^TfiS canvassed white fomilies in 13 States during 12 consecutive 
months, 1928-8L 
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Tabie 4.— PropoHion of all and of gainfully occupied malee and females of specific 
ages who were sick the specified number of times during the year under observation — 
8,138 canvassed white families in 18 Slates during 12 consecutive months, 1928-31 


Timi's s’ck during 


Total! 

Ago* 

yurr:- 

berof 

PIT- 

1 sons 

Ad¬ 
just¬ 
ed 3 

Crude 

Un¬ 
der 5 

5-9 

16-14 

15-19 

20-2t 

26-34 

35-44 

45-64 

65-64 

65 

and 

over 


Percent are sick the specified number of times 

20,220 

51.8 

sac 

67.6 

£&5 

45.9 

41.1 

44.7 

61.7 

40.8 

4S.9 

53.2 

61.0 

9,212 

46 9 

4h 9 

68.0 

59.8' 46 1 

39 5 

33.5 

41.9 

42 7 

43.1 

47.4 

55.4 

11,OOS 

56.1 

50.2 

87.2 

57.2 

45.7 

42.S 

62.9' 59.0 

67.0 

55.9 

60.1 

65.4 

1 

2,6% 

6 5 

6.9 

13.1 

S.6 

4.1 

3.6 

4.8 

7.0 

6.7 

5.5 

5.9 

6.1 

. 1.111 

5 1 

5 9 

13.5 

9.2 

4.1 

3.3 


4.2 

3.7 

3.6 

4.1 

4.1 

1,547 

7.7 

7.9 

12.6 

8.0 

4.1 

3.9 

7.2 

9.1 

7.8 

7.9 

8.1 

7.7 

‘ 3 224 

42.3 

42.5 




35.5 

84.7 

42.8 

43.1 

42.1 

48.1 

53.9 

778 

1 

50.1 

J 1 

1 

I ! 



36.7 

43.1 

48.0 

55.7 
1 i 

55.1 

j 53.1 

61.1 


Totil surveyed 
^^pulat^on: 
Sklcr.rocrmore 
tines 5 

B'.th sexes- 

Male . 


Sick 3 or : 
times: 


Male .. 

Female. 

Gainfully occu¬ 
pied persons* < 
Sick 1 ^r more 
times* ‘ 
Mile — 
Female.. 


Kumber of persons under rbservation * 


Total surveyed . 
population: i 

Mule . 


Gainfully occu- 
^^led persjns.-* 

Fem^e_ 




1 

1 

a 60S 2.833 

2,310 

1,546^ 

922^ ^426^ a 990^ 1,852 

812 



2,493 

2,906 

2,274 

1,555 

1,257 3,2£7 a 958. 1,513 


i 



J 

327| 

‘ 1 

600, a020 a437' 1,458 


1 





276 

422j 429^ 307j 147 

■i 


462 


167 

IS 


1 For the toted surveyed population this total refers to all ages including a few of unknown age, but ez- 
dnsive of infants bom during the study year; for gainfully occupied perbons, this total refers to persons 
15 years ol<l and over. 

3 Percentages for all ages and for ages 15 and over are adjusted to the age distribution of the white popu- 
latUm of the de..tb registration St.ttes in 1930. 

s Percentage not sick can he obtained by subtracting from 100.0 ihe percentage sick 1 or more thnes. 

* Gainfully occupied persons exdusive of farmers and farm laborers. 

>A11 except about 2 percent (including deaths) w^e under observacion during the whole 12 months; 
infants burn during the study year are excluded. 

* Hates plotted in fig. 3 as 55 and over* Gainfully occupied females, 55.2 percent 


eliminates the female excess.^* Rates based on sick benefit and in¬ 
dustrial estabbshment records of absences of employees from work 
confirm this excess of illness among females over males in terms of 
both cases and days of disability {1^, 15, 16, 20). The few reports 
that show siclmess by occupation indicate that the excess of illness 
among females persists when meJes and females engaged in the same 
specific occupation are compared {14, 19), 

» When the data bhown for all occupied peiaons in table 2 are tabulated separatdy for (a) lurofession^ 
derical, sales, and merchant occupations, and (d) skilled and unskiiled laboring occupations, the excess in 
illness of females over males persists in both groups, although the numbers of persons under observation are 
small, particularly for females in skilled and unskilled labor. 

M Absences for 1 day or longer on account of sickness among employees of a public utility company OS) 
with a liberal plan of sick leave with pay diowed the following annual rates for the period 1933-37: OfBoe 
clerks, 9S4 cases per 1,000 males as compared with 1,833 for Ibmale clerks and 1,654 for female stenograpbers; 
ibe few telephone operators were an ezoeptlcm, with rates about the same fear maiea and females but the 
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On the other hand, the death rate in the various age groups is 
invariably lower for females than males in the general population. 
Because of the small number of deaths in the surveyed population, the 
mortality rates shown in figure 1 and table 1 are for the total United 
States registration States for the approximate period of the survey.-^ 

nf persona observed were too few to give rdiable rates. The small number of oflace cleaners or 
charwomen had a rate of 3,102 cases per 1,000 as compared with 1,404 for linemen, the highest rate for a male 
occupation. In days of disability per person under observation the females were also higher, 7.0 per male 
derk on the payroll as compared with 10.7 for both female clerks and female stenographers; office cleaners 
had a rate of 15.9 days per person observed as compared with 11.1 for linemen, the highest rate for a male 
occupation. Without respect to occupation, females showed a higher rate than males In nearly every 
disease group, neurasthenia showing the greatest relative excess. 

In the soap industry during 1930^ (14), illness causing disability for 8 calendar days or longer occurred 
at the following rates: Office workers, 33.2 cases per 1,000 annually for mfJes as compared with 75.3 for females; 
packing machine operators, 98.4 annual cases per 1,000 males and 138.2 per 1,000 females. Days lost from 
work on account of these cases disabling for 8 days or longer were: 1.0 days per male office worker as com¬ 
pered with 2.3 days per female office worker; 3.3 days per male packing-machine operator and 5.8 days per 
famaife packlng-znachioe operator on the pay roll. None of the rates Quoted above are adjusted for age 
differences, but the report on the soap industry which shows adjusted case rates indicates that the large 
excess for females over males Is not due to age differences. 

The few deaths in the surveyed sample agree with the registration States in showing definitely lower 
rates for females. The death rates in the surveyod group are based on both the families observed for a fall 
12-month period and those observed for less than that time, all part-time persons in both groai>s being 
counted in the population for only the actual time under observation. As a death in the family was some¬ 
times the reason for the discontinuance of reports, it was necessary to use both groups of families in com¬ 
puting the death rates. Crude death rates were: Full-time families 6.0, and part-time 14.9 per 1,000 person- 
years of experience. Infant mortality rates were* Full-time families 43, and part-time 118 deaths under 1 
year per 1,000 live births. The relative age distributions of the full-time and part-time groups are quite 
similar, so that their crude rates are comparable. 


MorialUy from all causes per 1,000 population as reported in periodic canvasses of white families in 18 
States during IS consecutive months, WS8-81 
[Families observed from 3 to 12 consecutive months] 


Sex 

All ages 

Age 

Num¬ 
ber of 
deaths 


Crude 

Un¬ 
der 6 

6-14 

16-24 

26-84 

35-44 

45-64 

55-64 

65 

and 

over 

Both sexes_ 

Male. 

Female. 

Both sexes_ 

Male_ 

Female_ 

295 

161 

134 

DEATS BATE PEE 1,000 DUEINa TEAS 

9.58 

10.76 

8.66 

6.90 

7.68 

6.14 

1L06 

12.17 

9.91 

1.40 

2.28 

.62 

2.97 

2L97 

2.96 

2.71 

8.87 

2.22 

4.57 

4.83 

4.31 

&83 

6.45 

7.30 

21.07 

19.41 

23.04 

77.13 

93.17 

64.62 

POPULATION CYBARS OP UPE) 

42.780 

20,971 

21,809 



6,150 

8,122 

3,028 

11,463 

5,704 

5,769 

6,730 

2,691 

3,089 

6,265 

2,667 

3,598 

6.565 

3,313 

3,252 

3,658 

2,016 

1,643 

1,614 

876 

738 

1,102 
483 
619 


“All ages" includes a few of unknown age; unknown sox is allocated equally to the two sexes. Bates 
adjusted by the direct method as described in note to table 1. 

All sickness data are based on the full-time families only; no material differences appeared between siok« 
ness rates for full- and part-tinie famOlBS. Crude rates for all ages for total cases (disabling and nondisabling) 
were: Full-time families 860, and part-time 934 cases per 1,000 person-years of experience. For similar oases 
with onset within the study period the rates were: Full-time families 794, and part time 838 cases per 1,000 
peison-years of experience. Rates for cases with onset prior to but existing at the beginning of the study 
year were: Full-time families 66, and part-time 49 cases per 1,000 individnsde entering the study (exclusive 
of infants bom during the study who would have no prior eases). For cases that disabled for 1 or more days 
the rates were: Full-time famUies 616, and part-tune 566 oases per 1,000 person-years of experience. For 
cases that confined the patient to bed for 1 or more days the rates were: Full-time families 434, and part- 
time 464 cases per 1,000 porson-ycaxs of experience. Bates for hospitalized fllnessos were: Full-time fiainilies 
61 and part-time 63 hospital in-patient admissions per 1,000 person-years of exi)erienoe. 
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For all ages the rate for all causes was 16 percent less for females 
than males and the rate for all causes except female genital and 
puerperal was 18 percent less than for males. 

No satisfactory data are available for the United States for a com¬ 
parison of the mortality of men and women in similar occupations. 
Data in the recent English report on occupational mortality ( 28 ) 
make it possible to compare death rates of males and single females 
engaged in the same occupation; married females are classified accord¬ 
ing to the occupation of the husband and cannot be used in the com¬ 
parison. Table 5 shows data for all specific occupations 'wdth suffi¬ 
cient numbers of each sex to yield reliable rates. Some of the 18 
occupations shown have rather small numbers. Since the data are 
all available in the original report, the population and numbers of 
deaths are given for the total group of 20-64 years only. The occupa¬ 
tions were selected as those in which males and females would be 
actually performing the same tasks. 

Rates for all single females are consistently less in the various age 
groups than those for all males, and rates for all married women are 
slightly less than those for all single women except at 20-24 years. 


Table 6.— ^lortality from all causes among men and women 20-64 years of age 
engaged in specific occupations,^ England and Wales, 19$(}-32 



Total, ages 
20-64 



Age 



Num- 


Occupation > and sex 

Ad¬ 
justed > 

Crude 

20-34 

25-34 

35-44 

45-54 

55-64 

her of 
deaths, 
ages 
20-64 

Years of 
life,< ages 
20-64 


Annual death rate per 1,000 population 



AH persons: 

AU males__ 

&03 

8.59 

3.28 

3.46 

5.59 

11.14 

23.55 

292,375 

34.026,483 

Married females_ 

5.97 

6,62 

2.98 

3.11 

4.20 

7.66 

16.43 

156,491 

23,983,798 

Single femmes_ 

6.37 

6.06 t 2.74 

3.33 

4.76 

8.63 

16.98 1 56.936 

11,243,097 

Teachers, not music: 









AH males (74). 

5.44 

5.99 

2.91 

2.35 

3.03 

6.76 

17.74 

1,446 

241,320 

Single females (37). 

Typists, derks, and draftsmen: 

3.97 

3.64 

1.36 

1.72 

3 01 

5.48 

11.52 

1,764 

484,623 

All males (81-83). 

7.73 

6.53 

2.77 

8.22 

5.21 

10.85 

23.54 

12,005 

1,837,647 

Single femides (46). 

4.42 

a54 

1.77 

2.31 

3.31 

5.85 

12.10 

2,822 

1,112,883 

Domestic servants (indoor): 









All males (76) _ 

7.88 

7.34 

3.17 

3.35 

4.60 

10.35 

22.02 

1,318 

179,583 

Ringle femAles (39) _ 

7.04 

5.40 

2.34 

3.18 

4.95 

9.80 

14.18 

20.82 

12,488 

565 

2,311,682 

68,450 

Waiters and waitresses: 

All males (79) ___ 

10.74 

8.90 

4.65 

4.63 

a34 

30.87 

Single females (42)_..._ 

7,30 

3.84 

3.19 

3.39 

5.50 

7.14 

24.30 

461 

120,165 

Barmen and barmaids: 









All males (78).. 

12.53 

9.32 

3.24 

4.94 

11.29 

19.57 

81.65 

680 

72,927 

Single ft medes (41). 

6.n 

3.25 

2.08 

2.95 I 5.63 

6.30 

23.04 

164 

50,403 

BEafrdressers, barb^ manicurists. 






1 



chiropodists: 










All males (SO). 

9.80 

10.11 

4.48 

4.39 

6.75 

14.11 

27.22 

1,172 

115,002 

Single females (44). 

Inn and hotel keepers, beer seUen, 
publicans: 

4.10 

2L17 

1.95 

1.79 

2.40 

7.00 

i 

10.55 

107 

49,410 


i 

1 




All males (77).. 

Single females (40)_ 

12.27 

8.11 

19.31 

9.07 

4.69 

8.77 

4.37 

6.77 

9.24 

3.86 

17.91 

5l50 

35.61 

1 24.60 

8,777 

91 

195,649 

ia03S 


I Data from Hegistiar General’s Deocnnial Sapplement (tK). 

* Nnmbors in parentbeses show the occupational group number used in the original mortality report (SX). 

* Adjusted b the direct method to the age distribution of the white popuhtion uf the United States 
zeeistration States in 19301, as described In note to table 2. 

* Yean of life equ^ 3 times census population for the oocupation. 
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Table 5 .—Mortality from all causes among men and women QO-64 years of age 
engaged in specific occupations, England and Wales, 1930-38 —Continued 



Total, ages 
20-64 



Age 



Num- 


Occupation and sex 

Ad¬ 

justed 

Grade 

20-24 

26-34 

85-44 

45-64 

55-64 

ber of 
deaths, 
ages 
20-64 

Years of 
lifp, ages 
20-64 


Annual death rate per 1,000 population 




8.82 

11.20 

4.20 





6,048 

640,021 

Sincle femalCNS (63,64)—.. 

6.41 

6.46 

2.86 

2.80 

3.69 

7.28 

15.50 

204 

31,666 


6.92 

9.36 

3.48 

2.97 

3.91 

9.19 

21.96 

1,127 

120,390 


8.87 

4.78 

2.02 

1.74 

2.60 

5.73 

10.30 

193 

40,386 

Salesmen in retail grocery, provision, 
meat, dairy, and greengrocery 
stores: 

AH males (64.65) .- 

8.26 

5.66 

2.80 

3.44 

6.56 

11.84 

24.97 

2,485 

439,672 

^■11 II 1 ll I N 

6.25 

2.69 

L87 

2.42 

4.02 

8.09 

13.48 

288 


Salemien in retail te>tne and other 
elothmg stores: 

AH males (239). 

7.62 

5.98 

3.88 

3.96 

4.98 

11.26 

2020 

566 

92.991 


4.98 

2.65 

1,61 

2.65 

3,60 

6.86 

1410 

693 

■ 1 1 1 

Textile s weavers: 

AU males (31,32). 

7.66 

8.81 

8.06 

3.54 

4.46 

10.58 

22.99 

1,378 

166,447 

Single females (12). 

7.08 

6.02 

2.29 

2.60 

4.77 

9.63 

23.10 

1,276 

264,176 

Textile* card, comb, and frame 
tenters, box minders: 

AH males (183,184). 

12.66 

13.14 

3.61 

3.26 

1L61 

2006 

34.42 

332 

25,269 


6.66 

4.04 

2.34 

2.84 

3.99 

8.21 

22.00 

313 

77.608 

Textile 8 winders, reelors, beamers, 
warpers, and silk doublers: 

All males (302). 

9.63 

10.61 

2.76 

3.26 

6.60 

14.38 

31.43 

183 



7.10 

4.87 

2.63 

3.13 

5.11 

9.60 

2L23 

684 j 


7.01 

7.14 

1.71 

3.96 

6.84 

8.78 

19.60 

92 

12,888 


6.95 

4.17 

2.80 

3.66 

5.62 

11.88 

1429 

109 

26,118 


8.17 

7.61 

3.42 

3.24 

6.03 j 

10.16 

27.61 

1,086 

142,743 


11.96 

6.77 

4.13 

4.59 

8.48 

17.60 

35.40 

811 

53,862 


7.36 

8.32 

A37 

2.39 

6.18 

034 

20.83 

128 

16,393 


8.11 

6.48 

2.81 

3.86 

7.44 

1Z60 

18.10 

272 

49,690 

Hosiery frame tenters and machine 
knitters: 

All males (186).. 

6.73 

6.29 

a43 

3.66 

i 

3.36 

8.05 

21.90 

146 

23,202 

Single females (16)_ 

7.22 

4.33 

3.19 

3.48 

7.00 

7.27 

2040 

186 

42,984 


< Males in cotton and wool only, but females in ^ textiles. 

> All textiles except as indicated by the occupation title. 

" Males in cotton only, but females in all textiles except as indicated by the occupation title. 

Mule spinners are mostly men and ring spinners mostly women. 

The first 11 occupations shown in table 5 are varied and the last 7 
aie in the textile industry. All of the first 11 occupations show higher 
rates for males than for single females for the total group 20~64 years 
when adjusted tor age differences. With the exception of domestic 
servants, for which the excess for males over females is only 5 percent, 
the excesses range from 37 percent for teachers to 139 percent for 
hairdressers and barbers. The English report cautions that occupa¬ 
tions of single women are more or less changing and may have been 
omitted from the death certificate for a person reported in the census 
as an occupied individual. However, the death rates of single females 
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in the 10 occupations discussed above might be increased considerably 
to allow for this error and yet be less than the death rates of males in 
the same specific occupation. 

The 7 occupations m the textile industry are not so consistent; in 
4 of them the rates for males are approximately equal to or greater 
than those for single females, but in the other 3 occupations the rates 
are higher for females.^ 

To summarize, the opposite showing for illness and mortality of 
men and women may lead some to dismiss the sex difiFerence in sickness 
rates as an artifact, but the consistency of various kinds of data from 
different independent sources in indicating a higher illness rate for 
females suggests that the difference is real. The sickness picture 
varies from the mortality situation in several ways; (a) The most 
frequent causes of illness, either total, disabling, or bed cases, are 
not the most important causes of death; (6) the causes of the greatest 
number of days of sickness, either total, disabling, or in bed, are not 
the causes of the largest numbers of deaths; (c) women are sick more 
than men, but the death rate is lower for women; thus the life ex¬ 
pectancy of women is greater than for men in spite of more frequent 
illness. Some of these differences are discussed by Sydenstricker in 
an early Hagerstown report (;35). 

III. FREQUENCY AND DURATION RATES FOR BROAD DISEASE GROUPS 

Preceding papers in this series have presented incidence rates by 
age for total cases for broad diagnosis groups (o) and for specific 
diseases (&). The present section presents by age and sex for broad 
diagnosis categories (a) incidence rates per 1,000 for total cases, dis¬ 
abling cases and bed cases, (6) rates for total days sick, days disabled, 
and days in bed per 1,000 and (c) total, disabled, and bed days per 
case. Since the data are shown only in broad disease groups, all the 
rates are based on sole or primary causes only.^ Rates per 1,000 
for all ages have been adjusted to the age distribution of the white 
population of the registration States in 1930 and days per case and 
percentages of cases for all ages are based on the adjusted rates for 
cases and days per 1,000. 

Figure 4 shows the relative importance of the different disease 
groups as causes of iOness according to various criteria. The first 
bar shows the percentage of the total cases (disabling and nondis¬ 
abling) that were due to various causes and the second bar shows the 

SI A xciton on Woman's Work (($) from the International Labor Office quotes sickness rates for insured 
vorkerh m \ arious coontries as beinR usually higher for women than men. Mortolity dat a from the Leipzig 
(Germany I Sickness Insurance Society ore quoted as showing higher death rates for working women than 
mem from 15 to 3^ 5 ears, but lower rates for women from 35 to 60 years of age. Data for the Oeimon general 
population are quoted os showmg lower death rates for women ftom 15 to 60 ydars except for the ages 25 to 
85 years. 

* Only 4.3 percent of the illnesses were designated as due to more than one cause. 
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proportion of the total days of sickness (disabling and nondisabling) 
that were due to the various diagnoses. In terms of total cases, 
minor respiratory diseases represent 33.7 percent of all cases, followed 
by accidents, 9.0 percent, communicable diseases, 8.7 percent, and 
minor digestive diseases, 7.0 percent. The order of importance 
according to the total days of sickness (disabling and nondisabling) 
is quite different, the degenerative group coming first; this degenera- 
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FiQU£E 4.—Inipoztant causes of Illness as measured by percentages of various types of oases and days— 
8,758 canvassed white families In 18 States during 12 consecatire months, 1928-31. (For details regard¬ 
ing specific diseases included in each broad group, see footnote to table 7.) 


tive group includes heart, kidney (except pyelitis), bladder and 
prostate diseases, high blood pressure, arteriosclerosis, cerebral hemor¬ 
rhage and paralysis, diabetes, benign tumor (except of the female 
genital organs), cancer, and other aOments of old age. The criterion 
for inclusion of a specific disease in this group was partly statistical 
in that the age curve of its incidence ( 6 ) was given considerable weight. 
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The degenerative diseases, which cause 18.6 percent of all sick days, 
are seventh in terms of all cases of sickness, causing only 6.2 percent 
of the total cases. Minor respiratory diseases, which cause 33.7 
percent of the total cases, are second in terms of days of sickness, with 

10.2 percent of the total days, followed by other (major) respiratory 
diseases, with 8.8 percent of the total. 

The third and fourth bars in figure 4 refer to illness that confined 
the patient to bed for one or more days; the third bar refers to bed 
cases and the fourth bar to the number of days confined to bed on 
account of illness. Both of these bars disregard entirely the cases 
that were not confined to bed and the bar for days in bed also disre¬ 
gards for bed cases the days of sickness prior to and following the 
period in bed. Of the total bed cases, minor respiratory diseases were 
responsible for 39.1 percent, followed by communicable diseases, 10.6 
percent, and female genital and puerperal diagnoses, 8.6 percent. Of 
the total days confined to bed on account of illness, minor respiratory 
diseases were also the major cause, with 18.8 percent, but degenera¬ 
tive diseases, which are seventh in the frequency of bed cases, are sec¬ 
ond in terms of bed days, with 15.6 percent of the total. Next come 
major respiratory diseases with 13.4 percent, and female genital and 
puerperal diagnoses with 10.6 percent of the total days in bed. 

The last bar shows a similar distribution of deaths according to 
cause in the registration States during 1929-30, the approximate 
period of the sickness survey. It is indicated in a preceding article 
(4i fig- 1) that the percentages of deaths due to different causes are 
roughly the same for the survey data as for the registration States. 
The degenerative diseases cause practically half of the total deaths, 

49.3 percent, followed by respiratory ^ diseases, 16.6 percent, and 
accidents, 9.1 percent. 

Frequency and duration rates at specific ages jor each sex, —Compari¬ 
sons of the various measures of illness from all causes among males and 
females may well be extended to various causes of illness, for the 
relative differences between the sexes in illness rates are greater for 
some diagnoses than others. Figures 5 and 6 show for males and 
females of specific ages four types of rates for 12 diagnosis groups; 
(a) The frequency of all cases (appendix, table 7), (6) the frequency of 
cases that confined the patient to bed for one or more days (appendix, 
table 9), (c) the annual niunber of days in bed per 1,000 persons 
(appendix, table 12), and (d) the number of days in bed per bed case 
(appendix, table 13). Similar rates for sick days (disabling and non¬ 
disabling, appendix, table 10), disabling cases (appendix, table 8), 

** These broad gronpa selected ss suitable for morbidity studies are too broad fbr analysis of mortality. 
The moifi important disease*! in the decenerative category with the percentage of all deaths which they cause 
are: Heart diseases, 18 8; cancer (oil sites\ 9.2; kidney diseases, 8.0; and cerebral hemorrhage and paralysis, 
&0 peroent. In the respiratory group the important diseases are; Pneumonia, 74, and respiratory tubei> 
eulosis. 4.8 percent of aU deaths. 
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disabled days (appendix, table 11), and deaths (appendix, table 14) 
are shown in tabular form only. The detailed tables by age are given 
in the appendix, but table 6 summarizes the data for males and females 
of all ages. 

Table 6 . — Ratio of illnesB rates from certain causes for females of aU ages to those 
formates — 8,7i>S canvassed white families in 18 States during 12 consecutive months, 
1928-31; deaths among the white population of the registration States, 1929-30 
[Sole or primary diagnoses only] 


Diagnosis groups 


AH Sick Bed i^Aatha 

cases days 


Ratio of adjusted rate per 1 ,000 for females to that 

for males tSoi ^ ™ 

(Male rate=100) averag6=100) 



All causes.—— 

All causes except female 
genital and puerperal.... 

Minor respiratory diseases. 
Other respiratory diseases. 
Minor digestive diseases... 
Other digestive diseases... 
Communicable diseases... 
Ear and mastoid diseases.. 
Nervous diseases, except 
cerebral hemonrhage, pa¬ 
ralysis, neuralgia, and 

neuritis.. 

Rheumatism and related 
diseases.... 

Degenerative diseases_ 

81^ diseases .. 

Accidental injuries.. 

AH other diseases.. 


AH causes: 

Male__ 

Female. 

AH causes except female 
genital and puerperal: 

Female. 

Minor respiratory diseases: 

Male. 

Female. 

Other respiratory diseases: 

Male. 

Female. 

Minor digestive diseases: 

Male. 

Female. 

Other digestive diseases: 

Male. 

Female. 

Communicable diseases: 

Male . 

Female. 

Ear and mastoid diseases: 

Male.. 

Female_ I.III.IIIIIII 

Nervous diseases, except 
cerebral hemorrhage, pa¬ 
ralysis, neuralgia, and 
neuritis: 

M^e_ 

Female.. 

Rheumatism and related 


127 

152 

124 

114 

138 

154 

84 

120 

92 

113 

116 

136 

109 

98 

119 

129 

82 

118 

90 

109 

116 

123 

110 

109 

116 

131 

} 

f 107 

100 

112 

107 

123 

104 

93 

107 

119 

1 116 

90 

111 

119 

145 

128 

169 

143 

150 

} 

/ 122 

125 

106 

143 

113 

141 

106 

151 

166 

\ 79 

76 

110 

101 

102 

103 

98 

106 

121 

83 

98 

95 

114 

99 

79 

103 

97 

109 

100 

72 

80 

90 

97 

282 

185 

212 

61 

239 

116 

60 

65 

20 

48 

136 

148 

106 

92 

123 

144 

124 

109 

87 

117 

149. 

173 

142 

102 

152 

157 

92 

116 

72 

103 

106 

120 

87 

125 

96 1 

100 

80 

US 

145 

103 

64 

73 

58 

67 

74 

82 

87 

114 

116 

110 

160 

167 

147 

136 

170 

135 

84 

104 

98 

79 


Adjusted 3 rates per 1,030 during year 


Days per case > 


720.3 23,217 435.1 

915.4 35,241 540.7 


7,107 345 0 3,046 11.9S2 

8,118 475.6 4,699 10.124 

6,989 410.7 3,943 9.796 


7.8 948 4.3 

20.6 1,746 9.1 


403 8.8 163 .243 

245 7.9 187 .167 


Mate- 21.9 1,507 

Female- 29.7 1 ^360 I 

See footnotes at end of table. 
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Table 6.— Ratio of ilhieas rates from certain causes for females of all ages to those 
for males —5,755 canvased vrhite families in 48 States during IS consecutive monthsf 
1928-31; deaths among the white population of Vie registration States^ 1989-80 — 
Continued. 


Diagnosis group 

All 

cases 

Sl<‘lc 

days 

Dis¬ 

abling 

oases 

Dis¬ 

abled 

days 

Bed i 
cases 1 

Bed 

days 

Deaths 

Sick 
days 1 
per 1 
case i 

Disabled 
days per 
dirabling 
case 

Bed 

days 

t}8r 

feed 

case 


Adjusted rates per 1,000 during year 

Days per case 

Degenerative diseases: 

Mn]« 

34.6 

i 

19.6 

LISO 

1,149 

119 

16.2 

486 

5 668 

116 6 

67.6 

300 

Female_ 

61.7 

27.8 

24.7 

761 

&233 

134 2 

41 4 

30.8 

Skin diseases: 

Mrfp _ _ 

32 3 


4.6 

34 

.080 

37 4 

11 6 

7.5 


34 2 

a9 

149 

4.4 

84 

.024 

42.4 

16.8 

7.7 

Female genital and puer¬ 
peral diagnobes. 

Ti’pmjilp 

82.3 

1 

3,602 

1,760 

1,285 

3,691 

66.8 


64.9 

767 

.327 

48 3 

17.0 

11.7 

Aceidertal injuries; 

AFftlP _ _ 

90 4 

47.3 

26.6 

296 

1.466 

19.4 

17 6 

11.1 

Female_—— 

67.9 

27.2 

857 

19.7 

241 

.542 

212 

20.6 

12.2 

All ether diseases: i 

Afi»7e __ 1 

65 3 

24.6 

393 

16.8 

235 

L147 

64.8 

16 0 

14.0 

VemalA _j 

104.7 

6,986 

36.9 

634 

28.6 

817 

.962 

67.2 

14.9 

i 

11.1 







1 For Inclasions in terms of the Xatematlonal List of the Causes Death, see tables 7 and 14; other details 
classification, tabulation, and computation are e^ven in footnotes to tables 7-14. 
s Adjusted by the direct method as described in footnote to table 7. 

< Computed by dividing the adjusted rate for days per 1,000 by the corresponding adjusted rate for cases 
per 1,000. 

The minor respiratory diseases include coryza, colds, tonsillitis, 
pharyngitis, laryngitis, sore throat, bronchitis, grippe, and influenza. 
The recorded rates for total cases are somewhat higher for adult 
females than adult males; for bed cases the rates for females are higher 
at every age above 6 years. For females of all ages the rate for total 
cases and bed cases of the minor respiratory group are both 16 percent 
above the corresponding rates for males. Bed days per bed case is 12 
percent higher for females, and days in bed per 1,000 persons is 31 
percent greater for females than for males. Thus roughly half of the 
excess in bed days per 1,000 results from more bed cases among females 
and the other half from more days in bed per case. There is in neither 
sex any tendency toward an increasing frequency of attacks as age 
increases among adults, but the days in bed from these diseases per 
1,000 females increases considerably with a.ge, reflecting an increasing 
average duration of bed days per case. 

The group designated as ‘‘other respiratory” is a miscellaneous 
category consisting of the various respiratory diseases not classified 
as minor. So far as numbers of cases go, the most frequent diagnosis 
in this group is tonsillectomy; other important diagnoses included are 
pneumonia, sinusitis, asthma, pleurisy, and respiratory tuberculosis. 
Because of the heterogeneous character of the diseases in the group, 
little can be said about it. For persons of all ages, females show a 
relative excess over males of 7 percent for all cases and also for bed 
cases, with a 19 percent excess in bed days per 1,000 persons. How- 
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Figure S.—Age and sot incidence and duration of illness from broad disease groups as measured by various 
types of rat6S~8«758 canvassed white families in 18 States during 12 consecutive months, 1928-31. (Scales 
are so made that the adjusted rate for all ages of both sexes represents an interval on the vertioa] rate seeds 
that corresponds to 30 years on the hoiiaontal age scale. Bates are given in the Appendix, tables 7-18, 
with footnotes for broader age groops used in some of the graphs.) 
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Figuse 6.~Ag6 and sax incidanca and doiation of lUnoss firom broad disease groups as measured by various 

types of rates (oontmued). 
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ever, the differences bet'w’een the sexes are not consistent in the 
various ages. 

The minor digestive group includes indigestion, upset stomach, 
gastritis, biliousness, diarrhea, and enteritis. The incidence of aU 
minor digestive cases is 19 percent greater for females than males; the 
excess for females is 43 percent for bed cases, 50 percent for bed days 
per 1,000 popxilation, and 6 percent for bed days per case. Thus most 
of the excess for females in bed days per 1,000 arises from more bed 
cases rather than a longer time in bed per case. The excess for females 
is larger among adults, but even among children there is a consistent 
excess in bed cases and days but not in the total cases (bed and non¬ 
bed). With respect to age, the incidence of total cases and of bed 
cases is high in childhood, with a minimtun in youth, 15-24 years, and 
a gradually rising rate thereafter. As measured by days in bed per 
1,000 population the increase with age among adults is greater than is 
indicated by the incidence of either total or bed cases, the rates among 
persona over 65 years being about the same as among children imder 
5 years. 

The “other digestive” category is also a miscellaneous group includ¬ 
ing appendicitis, gall bladder and liver diseases, hernia, xilcers of the 
stomach and duodenum, and other diseases of the digestive tract not 
dasbified as minor. This group shows lai^e excesses for females in 
terms of all three types of rates per 1,000; the excess for females over 
males of all ages is 43 percent for all cases, 51 percent for bed cases, 
and 66 percent for bed days per 1,000 population. The average days 
in bed per bed case was only 10 percent greater for females than males; 
thus the large excess for females in bed days per 1,000 results largely 
from more bed cases and not from more bed days per case. 

These more severe diseases of the digestive system have their lowest 
incidence in childhood; there is considerable increase in the rates up 
to about 25 years of age, after which they tend to remain somewhere 
near level. The rate for days in bed per 1,000 females is an exception 
in that it increases definitely in the older ages. 

Whether the acute communicable “ diseases are measured in terms 
of total cases, bed cases, or bed days per 1,000 population, they are 
definitely concentrated in childhood. The peak in bed days per 1,000 
for adult females is probably not significant, being due to 2 exception¬ 
ally long cases. Considering all ages, females ^ow an excess over 
nudes of 4 percent for aU cases, 6 percent for bed cases, 21 percent for 
bed days per 1,000 population, and 14 percent for bed days per case. 
Thus the excess in bed days per 1,000 is due more to a higher average 
number of bed days per case than to more bed cases. However, the 
differences are not consistent in the various age groups. 


u Infliienzay gr^ppoi uul inspiratory talrarculosis are not included in this group of communicable diseases. 
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Ear diseases, consisting chiefly of earache and otitis media, are 
likewise highly concentrated in childhood; the maximum rates occur 
at the youngest ages and decline sharply as age increases. For all 
ages, the total case rate for females was 1 percent below that for 
males; for bed cases and bed days per 1,000 the female rates showed 
an excess over males of 9 percent and 6 percent, respectively. The 
number of bed days per case was 3 percent less for females than males. 

Skm diseases show little variation with age in the incidence curves; 
however, in bed days per 1,000 population there is a rise in the older 
ages for each sex, reflecting an increase among older people m the 
days in bed per case. There is not much difference between skin 
disease rates for males and females; the total case rate for females of 
all ages shows a 6 percent excess over males; rates for bed cases are 
4 percent less for females than males, and rates for bed days per 1,000 
are the same for both sexes. Bed days per case are 3 percent greater 
for females than males. 

The nervous group consists largely of neurasthenia, nervous break¬ 
down, and nervousness but also includes the more serious mental 
diseases, insofar as the patient kept his status as a member of the 
family and was so reported by the informant.^ These nervous diseases 
show the largest variation between the sexes of any of the 13 diagnosis 
classes, but some of the difference must be discounted because of the 
subjective character of the diagnoses, a factor which may result in more 
complete reports for the female informant than for the male members 
of the household upon whom she is reporting. Of the total incidence 
rate of 14.1 cases per 1,000 persons, 5.6 per 1,000, or 40 percent, caused 
the patient to go to bed or enter a hospital for one or more days. 
Consideiing aU ages, the total case rate for females is 182 percent in 
excess of that for males and the bed case rate is 139 percent in excess. 
However, the number of bed days per 1,000 females is only 15 percent 
above this rate for males because the average bed days per bed case 
for females is 52 percent less than for males. In other words, females 
reported many cases, but they were of short duration, whereas the 
fewer cases for males were of long duration. The large number of 
short cases for women su^ests the possibility that some menstrual 
and other female genital disorders may have been reported under such 
diagnoses as nervousness. Serious mental diseases that involve 
institutional care are definitely more frequent among men than 
women at every age group above 15 years, according to data on ad¬ 
missions to mental hospitals in Massadiusetts, New York, and 
Illinois during the years 1929-31 (17). 

» A total of 16 cases of all diagnoses was recorded as being In a hospital thronghout the year of the study, 
a rate of C 46 sucdi ccms with 163 hospital days per 1,000 posons included in the survey (rate adjusted for 
age hy an indirect method) Of the 16 cases, 6 were nervous and mental, 8 tuberculous, 2 orthope¬ 
dic^ of whidi 1 was of oongemtal cuigm and was oomplioated by mental defect. 
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The relative age cuives of bed cases aie similar to those for total 
cases of nervous and mental diseases, but the curves for days in bed 
per 1,000 population are quite different; chance variation is consid¬ 
erable, but the peaks in the young adult and middle ages are probably 
significant, being due to long durations per case at these ages. 

The female genital diseases occur largely in the same ages as 
puerperal conditions, so they are considered in one group. Aside 
from short durations for female genital diseases in childhood, the 
bed days per case for the group are approximately the same for all 
ages. Childbirth constitutes about half of the total cases in the class. 

Total accidental injuries, and also those confining the patient to 
bed, do not vary greatly with age among females except for a definite 
increase among persons over 65 years. Among males there are sug¬ 
gestions of two peaks, one at the school ages, 5-14 years, and one at 
about 40 years which may be associated with industrial work. There 
is little or no rise in the frequency of accidents among males of the 
older ages, but among both m ales and females there is a definitely 
longer period in bed per bed case for patients over 65 years of age, 
resulting in a large increase in bed days per 1,000 population. 

Injuries are definitely less frequent among females than males at 
all except the two oldest age periods. For total cases, the rate for 
females of all ages is 36 percent less than the rate for males; for bed 
cases, the female rate is 26 percent less and for bed days per 1,000 it 
is 18 percent less than for males. However, bed days per case was 
10 percent greater for females than males. 

Rheumatic diseases include the various joint, muscle, and nerve 
pains and irritations; that is, rheumatism, arthritis, neuritis, neuralgia, 
lumbago, myalgia, and myositis. Of the total rate of 25.8 cases per 
1,000, 10.2 per 1,000, or 40 percent of the cases, were confined to bed 
for one or more days. The total case rate among females of all ages is 
36 percent above that among males, and the female rate for bed cases 
is 23 percent above that for males; number of bed days per 1,000 is 44 
percent higher, and bed days per case 17 percent higher for females 
than males. The frequency of cases of this rheumatic group, both 
total and in bed, increases definitely with age. 

The degenerative diseases include those of the heart, kidney (except 
pyelitis), bladder, prostate, and arteries, cerebral hemorrhage and 
paralysis, benign tumor (except of the female genital oigans), cancer, 
and (i^betes. Although the prostate refers to males only, the diseases 
of this oigan are so definitely of the old age or degenerative type that 
they are included in this group; the numbers are small and their only 
effect is to bring the rates for males nearer those for females at ages 

^ Mention has already been made of the possibihty that some menstrual and other ftmale gemtal dis¬ 
orders may have been reported as nervousness The e 2 .oess of illness m the *'all other" class (see tables 7-12) 
for adult and middle'i^ed women suggests the possibility that some of these conditions may have been 
reported under ffl-deflned or other diagnoses Included in this miscellaneous dass. 
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over 65 years. The rates for degenerative diseases, both incidence and 
days in bed per 1,000, are rather consistently higher for females than 
males. At all ages, the rate for total cases is 49 percent higher for 
females than males; for bed case incidence, the female excess is 62 
percent, and for bed days per 1,000 the rate for females is 57 percent 
above that for males. Bed days per case is only 3 percent higher for 
females than males; thus nearly all of the excess in bed days per 1,000 
for females is due to more bed cases rather than to longer durations in 
bed per case. All three types of rates rise more sharply with age for 
the degenerative diseases than for any of the other diagnosis groups. 
However, the average days in bed per case does not vary greatly with 
age. 

To summarize, in 6 of the 12 diagnosis groups common to both 
sexes the relative excess in the rate for females over that for males is 
least for all cases (including nondisabling and nonbed cases), greater 
(or the same) for bed cases per 1,000, and greatest for bed days per 
1,000. These 6 groups are minor and other respiratory, minor and 
other digestive, communicable, and degenerative diseases. In two 
other diagnoses (ear and rheumatic diseases), the tendency is in the 
same direction although the figures are irregular. In two of the remain¬ 
ing four diagnoses (skin diseases and “all other’0> the figures are ir- 
r^ular, but the female excess is less for either or both the bed day and 
bed case rate than it is for the total rate. The nervous diseases, which 
show by far the largest female excesses, are strikingly different in that 
the excess is much greater for total cases than it is for bed cases and is 
still less for bed days per 1,000. All of the rates for accidents are less 
for females than males, the deficiency being greater in total cases than 
in bed cases or bed days. All except one of the 12 diagnosis groups 
show lower death rates for females than males, the exception, rheu¬ 
matic diseases, having a small death rate. Thus, as in the rates for all 
causes combined, the indications are fairly clear that there are more 
bed cases and bed days per 1,000 women than men, and it is equally 
clear that the mortality is less for women than men. 

The fact that all causes combined or even that broad cause gi'oups 
show consistently higher sickness rates and consistently lower death 
rates for females than males does not mean that there are not excep¬ 
tions to these relationships. The cases of illness in this study were 
classified into 71 diagnosis classes common to the two sexes and for 
which death data for the registration States could also be secured. Of 
these 71 specific diagnoses, 28 had sickness rates for females that were 
lower than those for males, the other 43 showing rates that were equal 
to or higher for females than males. Of the 71 diagnoses, 14 had death 
rates for females that were equal to or greater than those for males, 
the other 67 having lower death rates for females than males. To 

* ExQltMiGB male genital. Itanale genital and pnerperd diagnoses. 
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cany the analysis further, of the 71 specific diagnoses, 33 showed 
sickness rates that were higher and death rates that were lower for 
females than males; 24 diagnoses showed sickness and death rates 
both lower for females than males; 10 diagnoses showed sickness and 
death rates both higher for females than males; and 4 diagnoses showed 
sickness rates that were lower and death rates that were higher for 
females than males. The above statements are based on observed 
rates without regard to chance variation. 

IV. STJMMABY 

Data on the frequency and duration of illness from specific causes 
were recorded for a 12-month period between 1928 and 1931 by periodic 
canvasses of 8,768 white families in 130 localities in 18 States. The 
visits were made at intervals of 2 to 4 months. Illnesses causing 
symptoms that lasted for 1 day or longer within the study year were 
recorded and data are shown separately for those that confined the 
patient to bed for 1 day or longer and also those that caused inability 
to work or pursue other usual activities (disability) for 1 day or longer. 

The surveyed families include representation from nearly all geo¬ 
graphic sections, from rural, urban, and metropolitan areas, from all 
income classes, and of both native- and foreign-bom persons. 

The recorded illness from all causes amounted to a total of 823 
cases per 1,000 persons, causing 29 days of sickness (disabling and 
nondisabling) per person imder observation. 

Of the total cases, 60 percent, or 492 per 1,000 persons under obser¬ 
vation, were disabling for 1 or more days; of the total days of sickness 
(disabling and nondisabling), 26 percent were disabling, or 7.7 days of 
disability per person imder observation. For various reasons this 
figure of disability is considered a minimum statement. 

Days m bed on account of sickness were recorded for each illness- 
Fifty percent of the total cases caused the patient to go to bed for 1 
or more days, a rate of 414 bed cases per 1,000 persons under obser¬ 
vation; of the total sick days (bed and nonbed), only 13 percent were 
spent in bed, a rate of 3,9 days in bed per person under observation. 
Of the cases that disabled for 1 or more days, 84 percent were in bed 
for 1 or more days, but of the disabled days only 51 percent were 
spent in bed. 

There were about 74 illnesses for each death; bed illnesses amounted 
to about 37 for each death registered. 

According to the various measures of illness, there is more sickness 
in childhood than in youth; the lowest rates occur at 15-19 and 20-24 
years of age for females and males, respectively. After the mmimum 
there is some rise m nearly every type of illness rate. The various 
case rates show only slight or moderate increases with age, but the 
rates expressed in days per 1,000 rise more rapidly with age, particu- 
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larly for persons over 65 years old. The variation with age is far 
greater in mortality rates than in any of the several measures of sick¬ 
ness; the minimum mortality occurs at 10-14 years in both of the 
sexes, followed by a sharp rise with age (fig. 1). 

The various measures of illness show consistently higher rates for 
females than males, even when female genital and puerperal diag¬ 
noses have been eliminated so that the two sexes are compared with 
respect to diseases that are common to both. The only exception to 
tliis relationship is in disabled days per 1,000, in which the rates 
(exclusive of genital and puerperal) are about the same for the two 
sexes. 

When the relative differences between the sexes are considered for 
persons of all ages, females show a larger percentage excess over 
males in bed illness, both cases and days, than they do in the total 
of all illnesses including minor nondisabling and nonbed cases; this 
reiei’s to diagnoses common to the two sexes. The excess in illness 
of females over males is true of those who are gainfully occupied as 
well as of the total canvassed population. In mortality, on the other 
hand, females show definitely lower death rates than do males of the 
same ages. 

The minor resphatoiy diseases are extremely important in sickness, 
causing 34 percent of the total cases and 39 percent of the cases that 
confined the patient to bed for 1 or more days. In terms of days of 
sickness, however, they are second to the degenerative or old-age 
diseases which accoimt for 19 percent of all sick days (disabling and 
nondisabling) as compared with 10 percent for the minor respiratory 
diseases. Of the total days in bed, the minor respiratory diseases 
caused 19 percent and the degenerative diseases 16 percent. How¬ 
ever, the major respiratory diseases accounted for an additional 13 
percent of the days in bed (fig. 4). 

The various kinds of rates including total, disabling, and bed cases 
per 1,000, and total, disabled, and bed days per 1,000 population are 
shown by age and sex for each of 13 diagnosis groups. In practically 
all of these diagnosis groups the illness rates for females are consider¬ 
ably in excess of those for males. As a rule the excess for bed cases 
and bed days is even greater than for total cases and days which 
include the minor nondisabling and nonbed cases and days. In 
studies of industrial workers where records of illness are kept currently 
and thus are more accurate than reports of surveyed families, women 
have also been found to have considerably more sickness than men. 

Mortality in these various diagnosis groups is almost uniformly 
higher for men than women. Recent data on occupational mortality 
in England and Wales indicate that among men and women engaged 
in the same specific occupation the death rates are usually lower for 
women. 
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When specific diseases are considered as causes of death, it is found 
that there are a considerable number in which mortality is higher for 
women than men, but in the great majority the reveise is true. 
Similarly, in illness there are a number of specific diseases in which 
the rates are lower for women than men, but the reverse is usually 
the case. 
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VI. APPENDIX 


Table 7. —Total * illnesses from certain causes per IfiOO population of specific ages 
for each sex —8,758 canvassed u>hite families in 18 States during IS consecutive 
months t 19S8-S1 

[Sold or prixnary diagnoses only] 
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Table 7. —Total illnesses from certain causes per 1,000 population of specific 
ages for each sex — 8,758 canvassed white families in 18 States during 12 consecutive 
months, 1928-31 —Continued 



1 Including both disabling and nondisabling coses 'whose symptoms lasted for 1 or more days. 

a For the r^tive frequency of specific causes Included in each broad group see preceding papers (6, fig. 1 
and table 1, and f, table 12). The communicable, ear. skin, accident, and female gexfital and puerperal 
groups in this study are identical with the groups used in those studies; of the respiratory group, coryza 
and colds, bronchitis and chest colds, tonsillitis, sore throat, and other diseases of the pharynx and larynx, 
and influenza and grippe are dashed as minor respiratory, other respiratory diseases induding ton¬ 
sillectomy and respiratory tuberculosis being in the other (majorl respiratory group; of the digestive group, 
indigestion, upset stomadr, nausea, biliousness, other stomach, and diarrh^ and enteritis are dasdfied 
as minor digestive; d^ensrrative include diseases of the heart, arteries, bladder, prostate, kidney (except 
pyelliis'l, and cancer, benign tumor (except of the female genitm organs), diabetes, cerebral hemorrhage and 
paralysis; rheuinatio diseases Include rheumatism (acute and dironic), neuralgia and nenrltis, lumbago, 
myalgia and myositis; nervous diseases Indude neurasthenia, nervous breakdown, nervousness, insanity 
and mental oases of all types, and oilier diseases of the nervous system except neuralgia and neuritis and 
cerebral hemorrhage and parmysis. A forthcoming paper will show in more detail the inddenoe and duiar 
tions of the spedflc causes induded In each broad group used in the present p^r. 

s “All ages** includes a few of unkno'wn age; **both sexes*’ Includes a few oTunknown sex. 

* Bates in the form of cases or days per 1,000 population are adjusted by the direct method to the age dis¬ 
tribution of the white population of the death r^;f8traUon States in 1930 as a standard population; this po^ 
ulation Is gi'cen for specific ages in table l of a preceding paper Cf). The adjustment method InwolveB the 
weighting of the age specific rates for the canvassed population according to the age distribntloa ot the 
standard population. The details of the process are given under the heading of “oorraotsd death rates” 
in Pearl <fi5), pp. 260-271. 

»Cases represent periods of illness dassifled according to the primary cause (for details about dasmcatlm 
of causes see a preceding paper (i». Cases include toose -with prior onset that extended into the study 
year and those still sick at the last visit. 

«Bates plotted in fig. 5 as 45-64: Other respiratory, male 38.1, female 38.6; ear and mastoid, male 10.0, 
female 12.4. 
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Table 8. —Disabling ^ iUnesses from certain causes per 1,000 population of specific 
ages for each sex — 8,768 canvassed white families in 18 States during IB consecur 
live months, 1928-31 

[Sole or primary diagnoses only] 



* Disability refers to inability to work, attend school, care for home, or pursue other usual activities for 1 or 
more days, regardless of employment status and age. 

* For details about inclusions in the diagnosis groups and IntematiouM List numbers, see table 7. 

* “All ages” includes a few of unknown age; “both sexes” includes a few of unknown sex. 

*■ Adjusted by the direct method as described in footnote to table 7. 

* Cases represent periods of disability dassified according to the primary cause (for details about classi- 
fleation of causes, see a preceding pap« (1)). Oases include those with prior onset that extended into the 
study year and those stih sick at the last visit. 
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Table 9. — Bed illnesses ^ from certain cav^es per IfiOO population of specific ages for 
each sex — 8,758 camassed white families in 18 Stales during IS consecutive months, 
19S8S1 

[Sole or primary diagnoses only] 



Minor respiratory diseases: 

Both sexes.— 

Male. 

Female_ 

Other respiratory diseases: 

Both sexes-- 

Male- 

Female--- 

Minor discstive diseases: 

Both sexes. 

Male.— 

Female.— 

Other dicestivc diseases: 

Both sexes. 

Male.— 

Female. 

Communicable diseases: 

Both sexes. 

Male. 

Female.. 

Ear and mastoid diseases: 

Both sexes.. 

Male. 

Female. 

N’errous diseases except 
cerebral hemorrhage, pa¬ 
ralysis, neuralgia and 
neuritis: 

Both sexes. 

Male. 

Female. 

Eheomatism and related 
diseases: 

Both sexes. 

Male. 

Fem^e .. 

Degenerative diseases: ’ 

Both sexes.. 

Mrie . 

Female___ 

Skin diseases: 

Both sexes__ 

Male. 

Female . 

Female gonffal and puer¬ 
peral dia<moses: 

Both <«f»xes.-. 

Female. 

Accidental injuries: 

Both sexes... 

Male . 

Female. 

All other diseases: 

Both sexes.. 

Male. 

Female_ 


t Including all cases in which the patient was In bed for 1 or more days; ah hospital cases are counted as 
bed ^ises. 

3 For details about inclusions in the diagnosis groups and International List numbers, see table 7. 

»“All ages” Includes a few of unknown age; “both sexes” includes a few of unknown sex. 

* Adjusted by the direct method as described in footnote to table 7. 

* Oases represent period in bed classified according to primary csraw (for det^s aboutcawam^ra 

of causes, see a ijreceding papor (1)). Cases indude those with prior onset thM extended into ttie study and 
those still sick at the last visit. j i 

* Rates plotted In fig. 5 as 46-64: Other respiratory, male 20.0, female 22.1; skin, male 8.4, female 4.1. Rates 
pbttcd as 46 and over: Ear and mastoid, male 0.3, female 2.6. 
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Table 10 .—Days sick ^ from certain causes per IflOO population of specific ages 
for each sex — 8^758 canvassed uhite families in 18 States during 12 consecutive 
months, 1928-Sl 

[Sole or primary diagnoses only] 



All ages* 






Age 





Sex and diagnosis* 
group 

Num¬ 
ber of 
days 

Ad¬ 

just¬ 

ed* 

1 

Un¬ 
der 6 

5-0 

10-14 

15-19 

20-24 

1 

25-34 

35-14 

45-54 

55-64 

65 

and 

over 



Annual sick days * (disabled and nondisabled) per 1,000 population 

Minor respiratory dis¬ 
eases: 





i 

1 





8,355 

4,138 

1 

Both sexes. 

115,213 

3,001 

2,989 

4,330'% 994*2.0721 

1,890'2,126 

%807'2,736 

4,660 

Male. 

52,549 

2,674 

2,781 

4.5013,050 2,066 

1,762 

1, 591 
2,518 




3,907 

3,055 

5,893 

Female. 

62,644 

3,300 

3,192 

4,116 

2,940.2,080 

2,029 

3,050 

8,294 

3,979 

4^416 

Other respiratory dis- 













eases: 

Both sexes. 

94,426 

2,600 

2,450 

1,067 

2,415'2,082 

1,942 

2,836 

2,882 

3,250 


&m3 

3,811 

Male. 

40,514 

2,309 

2,144 

1,356] 

1,967 1,677 

1,946 

2,302 

2,292 

2,604 

2,607 

3,873 

8,119 

Female.... 

63,877 

2,846 

2^745 

760 

%852 

2,494 

1,937 

3,225 

3,320 

4,002 

2,479 

3,433 

8,460 

Minor digestive dis¬ 
eases: 









1,817 



Both sexes. 

39,825 

1,214 

1,033 

1,304 

351 

259 

273 

881 

861 

L346 

8,728 

3,275 

Male___ 

16,630 

089 

875 

1,178 

262 

158 

100 

185 

rM 

1,119 

1,732 

2,896 

.)E61 

Female. 

23,295 

1,436 

1,187 

1,446 

438 

361 

447 

524 

956 

1,575 

1,920 

4^728 

8,831 

Other digestive diseases: 








3,464 

Both sexes. 

66,143 

1,993 

1,690 

735 

512 

672 

815 

1,788 

1,180 

2,316 

2,216 

3,946 

4,354 

Male. 

80,326 

1,899 

1,605 

898 

429 

700 

894 

%067 

1,823 

2.922 

2.408 

^261 

Female. 

34,817 

2,151 

1,774 

670 

593 

644 

737 

2,232 

1,765 

%612 

4^127 

6,795 

; 3,647 

Communicable diseases: 







Both sexes. 

85,628 

1,742 

2,222 

5,309 

4,867 

12.166 

720 

961 

885 

947 

1 782 

436 

i 450 

Mfide. 

41,877 

1,721 

2,216 

5,176 

5,088 

L952 

861 

760 

833 

663 

1 893 

639 

782 

Female. 

43,751 

1,759 

2,229 

5,491 

4,652 

2,382 

580 

1,108 

624 

1,233 

1 645 

191 

230 

Ear and mastoid dis¬ 
eases: 







Both sexes_ 

18,377 

474 

477 

805 

550 

370 

607 

398 

890 

322 

243 

846 

1,261 

Male.— 

9,664 

534 

51L 

85B| 

678 

552 

703 

423 

252 

265 

70 

392 

%135 

Female. 

8,713 

424 

444 

758 

523 

185 

221 

380 

491 

381 

454 

291 

661 

Nervous diseases except 
cerebral hemorrbaae, 
par^S^is, neuralgia 
neuritis: 













Both sexes. 

47,756 

1.8601 

L239 

627 

640 

1,177 

1,484 

960 

1,088 

1,626 

2,165 

2,175 

2,122 

Male.. 

17.688 

943 

936 

736 

743 

888 

1,528 

4 

502 

899 

1,524 

2,127 

892 

Female. 

Bheumatism and relat¬ 

30,068 

1,746| 

1,532 

516 

539 

1,470 

1,489 

1,658 

1,523 

2,361 

2,951 

2,238 

8,080 

ed diseases: 














Both sexes. 

68,108 

1,996 

1,456 

32 

142 

162 

102 

337 

1,244 

2,432 

3,222 

8,520 

7,401 

Male. 

23,490 

1,697 

1,243 

12 

167 

160 

158 

72 

860 

2,263 

2,984 

7,219 

2,479 

Female. 

32,618 

2,359 

1,662 

53 

116 

164 

45 

531 

1,628 

2,602 

3,613 

10.084 

9,832 

Degenerative diseases: 









Botn sexes. 

145,553 

5.475 

3,776 

482 

914 

1,116 

1,816 

821 

2,847 

4,157 

8,943 

15,662 

33,774 

Male. 

51.448 

4,003 

3,723 

292 

848 

1,094 

1,453 

465 

694 

2,667 

5.886 

11,892 

27,615 

Female__ 

Skin duvasGs: 

94,105 

6,939 

4,795 

685 

979 

1,136 

2,178 

1,081 

3,351 

5,660 

12,689 

20,193 

38,648 

Both sexes. 

Male. 

52,105 

23,422 

1,326 

1,207 

1,352 

1,210 

1,887 

1,895 

1,030 

815 

1,404 

1,364 

1,842 

1,895 

904 

846 

1,300 
1,167 

1,179 

941 

1,280 
1,136 

1,196 

874 

1,205 

1,811 

Feraide. 

Female genital and puer¬ 

28>062 

1,447 

1,460 

1,886 

1,238 

1,445 

1,789 

1,051 

1,406 

1,419 

1,478 

1,583 

1,123 

peral diagnoses: 











2,lJ 



Both sexes. 

66.433 

1,887 

3,562 

1,698 

15 

11 

180 

559 

3,403 

4,846 

3,224 


819 

642 

Femaie. 

Accidental injuries: 

65,433 

3,334 

31 

22 

262 

1,119 

5,880 

3,441 

6,478 

4,723 

1,804 

1,143 

Both sexes. 

54,218 

1,518 

1,407 

830 

1,266 

1,838 

709 

2,744 

2,544 

%939 

1.368 

1,406 

1,448 

1,427 

1,560 

1.480 

1,788 

8,453 

Male.____ 

Female.. 

All other diseases: 

Both sexes_ 

Male. 

Female_ 

32,191 

22,027 

173,717 

64,348 

109,169 

1,750 

1,285 

’ 4,811 
1 3,591 
t 6,986 

1,704 

1,122 

4,607 

3,405 

5,562 

1,053 

603 

3,983 
3,677 
: 4,364 

1,788 

931 

3,871 

2,680 

4,174 

1,684 
1,128 

3,117 

2,052 

4,185 

2,180 

913 

4,148 
2,308 
5,424 

1,622 

1,282 

5,154 

3,020 

6,736 

1,960 

1,167 

5,124 

3,788 

6,474 

1.714 

1,193 

6,866 

4,928 

9.240 

1,800 

1.774, 

6,584 

4,699 

8,849 

1,954 

4,620 

8,081 

8,522 

7,738 


more dfcaMed and nondlsablod days on account of illness whose symptoms lasted for 1 or 

» ?2? <Magnosi8 aoups and International List numbers, see tsJble7. 

* includes a few of unknown sex. 

by t^dh^ method as described m footnote to table 7. 

h complete and incomplete cases; in computing 

durations of ss^ptoms were put in at an average based on oases of the same diag- 
group with known duration, exclusive of the cases that lasted throughout the year of observation. 
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Table 11.— Days of disability ^ from certain causes per 1,000 population of specific 
ages for each sex — 8,7S8 canvassed white families in 18 States during 12 consecutive 
months, 1928-31 

[Sole or primary diagnoses only] 



> Disability refers to Inability to work, attend school, care for home or pnisoe other usnal activities on 
account of ilmess for 1 or more days, regardless of employment status and ago. All days fn bed are counted 
as days of disability. ^ 

* For details about Induslons in the diagnosis jproups and International List numbers, see table 7. 

* *'A11 ages** includes a few of unknown **ooth sexes’* includes a few of unknown sex. 

* Adiusted by the direct method as described in note to table 7. 

*Days refer to those within the study year only but on both oomjdete and incomplete cases; in oomput^ 
days, cases with an unknown number of days of disability were put in at an avenge based <m easn of w 
iittniA diagnosis group with known days of disability, exdtusive of the few oases that were disablsd thraa^ 
out the year of observation. 
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Table 12. — Days in led ^ from certain causes per IfiOO population of specific ages 
for each sex — 8JS8 canvassed white families in 18 States during 18 consecutive 
months, 1988-31 

[Sole or primary diagnoses only] 



t Days in bod on account of illness that caused the patient to remain In bed for 1 or more days; all days in 
bosjiital are counted as days in bed. ,, . ,, ^ ^ » 

1 for details about inclusions in the diagnosis groups and International List numbers, see table 7. 

3 *^\ll aces” inchides a few of unboown age; '*boQ) sixes’* includes a few Ot unknown sex. 

< Adjusted by the direct method as destsTiDM in note to table 7, ^ 

» Days refer to those within the f tudy year only but on both complete and incomplete cases; In computing 
days, cases with an unknown number of days in bed were put in at an average based on cases of the same 
rtin pnftftfa group with known days in bed, excliisiTe of the few cases in bed throughout the year of obserrar 
tion. 

« Rates plotted in figs. S and 6 in broader E^es: Other i^piretory, £-14, male 457, female 567; 15-24, male 
S37, female 610; 25-44, male 5S7, female 484; 45 and over, male 392, female 713; car and mastoid, 45 and 
over, Tttftift 3.2, female 15.7; nervous, 15-24, xnale 409, female 192; skm, 45-64, male 32.5. funale 33.1. 
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Table 13- — Days in bed per case ^ of certain diagnoses for persons of specific ages 
for each sex — 8^768 canvassed white families in 18 States during IS consecutive 
months, 1928—SI 

[Sole or primary diagnoses only] 



1 Cases that caused the patient to remain in bed for 1 or more days; all hospital cases and days are 
counted as bed cases and bed days. 

> For details abont inclusions In the diagnosis groups and International List numbers, see table 7. 

> ‘*A11 ages** Includes a few of unknown age; “both sexes** includes a few of unknown sex. 

< Figures in this ^'adjusted** column represent the result of dividing the adjusted rate for bed days i)er 
1,000 (table 12) by the adjusted rate for bed cases per 1,000 (table 9). 

* Cases represent periods of illness classifled according to the primary cause (for details about classification 
of causes, see a preceding paper (f)). Cases include those with prior onset that extended into the study year 
and those still sick at the last visit; days refer to duration within the study year only but on both complete 
and incomplete cases. 

* Rates plotted in figs. 5 and 6 in broader ages: Other respiratory, (i->14, male 7.7, female 9.7; 15-24. male 
12.4, female 18.4; 25-44^ male 22.3, female 17.4; 46 and over, male 10.9, female 30.0; minor digestive, male 
2.6, female 2.7; 15-24, male 2.4, female 2.7; 25-44, male 4.0, female 4.2; 46-64^ male 3.9, female 4.7; oommnni- 
cable diseases, 5-14, male 7.2. female S.0; 15-24, male 8.3, female 6.7; 25-44, male 7.7. female 12.8; 45 and over, 
male 7,6, female 11.5: ear and mastoid, 6-14, male 6.3, female 6.8; 15-24, male «.2, female 4.6; 2H|^ nude 4.9, 
female 6.3; 45 and over, male 10.0, female 6.1; nervous, 5-14, male 43.4, female 70.1; 15-24, male 123.0, female 
40.6; 45-64, male 83.5, female 24.0; rheumatism, under 15, male 28.0, femalfi 17.5; 15-24, male 11.3, female 8.1; 
25-44, male 13.1, female 12.4; 45-64, male 6.3, female 6.7; degenerative, under 15, male 20.4^ femele 31.2; 15-^ 
male 15.8, female 28.8; 25-44, male 17.3, female 17.1; 45-64, male 28.4; female 37.5: skim 5-14, male 3.9, female 
6.8; 15-^ male 5.3, female 4.0; 25-44. male 5.7, female 6.2; 45-64, male 9.6, female 8.0; female genital and 
pueqjer^, S~14,1.7; 46-64,12.2. 





























































































Tabui 14:.—MoiialUy from certain causes per 100,000 while population of spedfie ages for each sej>—UnUed States registration States,^ 19S9-S0 

[Sole or primary diagnoses only] 
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DEATHS DURING WEEK ENDED DECEMBER 23, 1939 

[From the Weekly He^th Index, issued by the Bureau of the Census, Department of Commerce] 



Data from 88 large cities of the United States: 

Total deaths.. 

Average for 3 prior years- 

Total deaths, 61 weeks of year-- 

Deaths under 1 year of age- 

Average for 3 prior years-- 

Deaths under 1 year of age, 51 weeks of year- 

Data from industrial insurance companies: 

Policies in force . 

Number of death claims... 

Death claims per 1,GU0 policies in force, annual rate. 

Death claims per 1,000 policies, 51 weeks of year, annual rate 


t Data for 86 cities. 














PKEVAiENCE OF DISEASE 


xVo health department. State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 

BeginiuDg wiUi tliis issue of the Public Health Reports, some 
changes are being made in the tabular presentation of current data 
on disease prevalence. The period covered by the weekly telegraphic 
reports for the nine important commimicable diseases is beir^ ad¬ 
vanced 1 week and will be for the week immediately preceding the 
week of issue instead of for the second week preceding, as formerly. 
A brief text summary of important developments revealed by the 
weekly reports and of other current items of interest will be pre¬ 
sented each week if found practicable. 

The monthly reports from States, which have heretofore been 
printed each week as received, will be compiled and published at 
suitable intervals after the reports from all States have been received. 

Comment regarding these changes and any suggestions with refer¬ 
ence to improvement in publishing this current information which 
will make it of greater value are solicited from all who have occasion 
to make use of these data. 

REPORTS FROM STATES FOR WEEK ENDED JANUARY 6, 1940 

Snmmarj 

The rise in the incidence of influenza, which began early in Novem¬ 
ber last year, continued during the current week, with a total of 
9,630 cases reported as compared with 7,097 cases for the preceding 
week and with 2,423 cases for the corresponding median week of the 
6-year period 1935-39. The curve is similar to that for 1937, which 
reached the peak during the last week in January. In 1939 the peak 
came in March, and the curve remained well above the median until 
midsummer. Of the total cases, 7,357 were reported from 7 States 
in the South Atlantic and South Central groups, while the incidence 
remmned low in the New England, Aliddle Atlantic, and North 
Central areas. 

No important changes are shown for the other eight commimicable 
diseases included in these reports, the incidence of which remains in 
most instances below the median expectancy. 

(95) 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Jan, 6, 19^0, and comparison with corresponding week of 1939 and 5-year 
median 

These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers. 

In these and the following tables, a sero (0) indicates a positive report and has the same significance as 

any other figure, while leaders (_) represent no report, with the implication that eases or deaths may 

have occurred but were not reported to the State health oillcer. 


Diphtheria 


Influenza 


Measles 


Menineitis, 

meningococcus 


Division 

and 

State 

WTeek ended— 

Me- 

Week ended— 

ptre- 

Week ended— 

^le- 

Week ended— 

Me- 


Jan. 6. 
1940 

B 

d’an, 

1935- 

39 

Jan. 6, 
1940 

Jan. 7, 
1939 

dlan, 

1935- 

39 

Jan. 6, 
1940 

Jan. 7, 
1939 

dian, 

3935- 

39 

Jan. 6, 
1940 

Jan. 7. 
1939 

dian, 

1935- 

39 

^^5W ENQ. 













Maine.. 

2 

4 

4 

10 

1 

13 

91 

5 

74 

0 

0 

0 

N. Hampshire-- 

0 

0 

0 




5 

1 

24 

0 

0 

0 

Vfirmnnt _ _ __ 

0 

0 




MM 

32 

13 

13 

0 

HI 

0 

Massachusetts.. 

6 

10 

10 


■■IIM 


193 

354 

241 

0 

HI 

1 

Hhode Lsland... 

0 

0 

0 



■■■■■ 

150 

1 

11 

0 


0 

Connecticut-.— 

0 

2 

4 

7 

10 

31 

204 

143 

143 

1 

0 

2 

MID. ATL. 













New York. 

12 

26 

36 

116 

144 

144 

222 

1,014 

543 

0 

6 

6 

New Jersey. 

12 

24 

22 

16 

14 

22 

17 

24 

39 


0 

3 

Pennsylvania_ 

24 

43 

50 




33 

76 

283 

2 

2 

8 

E. NO. CEN. 




■■I 

■ 








OhiA 

39 

62 

■a 

H' 


8 

87 

36 

79 

4 

4 

4 

Indiana. 

17 

41 




40 

11 

11 

11 

1 

4 

2 

Illinois. 

32 

52 


jjBg 

miQ 

22 

26 

45 

45 

4 

2 

9 

Michigan S _ 

9 

5 






189 

45 

0 

0 

2 



2 

■a 

49 

62 

44 

155 

350 

859 


0 

1 

W. NO. CEN. 













Minnesota _ _ 

4 

3 

5 

1 


1 

100 

622 

66 

0 

B3 

1 

Tnwd ... - 

8 

9 

8 

2 


2 

48 

129 

51 

1 


8 

Missouri. 

11 

13 

27 

3 

70 

150 

4 

7 

13 

1 

■1 

1 


1 

4 

2 

48 

34 

34 

1 

301 

31 



0 

South Dakota... 


7 

0 

14 

6 

1 

1 

3S9 

5 

0 

0 

0 


3 

8 

5 

13 



we 

39 

39 

0 

1 

1 

Kansas. 

6 

10 

10 

238 

IIIQI 

13 

172 

9 

9 

2 

2 

2 

so. ATL. 





■ 








Delaware. 

o 

2 

2 




1 

3 

7 

0 

1 

0 

Maryland *- 

4 

2 

9 

24 

muQi 


1 

250 

72 



3 

Dist.ftfCnl 

8 

7 

7 




1 

3 

10 



i 

virgin^ * _ _ _ 

22 

37 

34 

557 

454 

■h 

82 

60 



2 

4 


9 

11 

14 

15 

21 

76 

3 

14 



0 

2 


53 

33 

33 

450 

3 

24 

49 

317 



2 

2 

South Carolina J>. 

26 

14 

5 

3.154 

909 

720 

11 

5 



6 

1 

Georgias _ 

21 

16 

15 

1,433 

153 

133 

27 

61 



0 

0 

Florida *.. 

10 

5 

18 

107 

1 

5 

11 

70 



3 

3 

E. so. CEN. 













Kentucky. 

10 

14 

14 

13 

56 

56 

2 



0 

2 

7 

Tennessee»__ 

12 


13 

143 

36 

147 

39 

Hd 

9 

0 

3 

4 

Alabama *_ 

16 

12 

18 

974 

158 

250 

25 


46 

0 

8 

8 

Ml!«L<«fpp11 _ 

13 

6 

11 





■w 

0 

0 

1 

1 

W. SO. CEN. 













Arkansas_ 

17 

14 

12 

336 

181 

92 

3 

44 

5 

0 

2 

2 

Louisiana *_ 

12 

11 

13 

15 

7 


1 

63 

21 

0 

8 

1 

Oklahoma. 

14 

18 

16 

257 

222 

119 

2 

174 

7 

0 

1 

1 

Texas ®_ 

25 

34 

66 

453 

492 

427 

so 

.5n 

.51 

n 

0 

1 


See footnotes at end of table. 
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Cases of certain diseases reported hy telegraph by State health officers for the week 
ended Jan. 6, 1940^ and comparison with corresponding week of 1939 and J-year 
median —Continued 



Diphtheria 

Influenza 

L/ensles 

Meninolth, 

moningoeoceiis 

Division 













and 

■'rt'eok ended— 

diin, 

Week ended— 

hle- 

dian, 

Week ended— 

Me- 

Week ended— 

hte- 

di^n, 

State 







rlLxn, 












Jan. G, 

Jan. 7, 

1935- 

39 

Jan. 6, 

Jan. 7. 


Jan. 6, 
1040 

Jan. 7, 

1935- 

Jan. 6, 

Jan 7, 
1939 

1935^ 


1910 

1930 

1940 

1039 


1939 


1940 

39 

MOUNTAIN 













^rnntftTiA 

1 

3 

3 

81 

5 

14 

16 

288 

17 

0 


1 


1 

5 

0 

4 

3 

53 

63 

11 

0 

0 

0 



0 

1 

21 



6 

14 

4 

1 

^■1 

0 


5 

16 

9 

163 

21 


37 

43 

43 

0 

Hi 

X 

New Mexico.— 

2 

5 

4 

8 

2 

2 

0 

5 


1 

2 

1 

ATirnnft 

9 

8 

S 

178 

138 

116 

6 

2 

6 

1 


1 

rta h » 

0 


0 

320 

7 


96 

16 

16 

0 

0 

0 

PACIFIC 









■Washington.— 

Oniffon - 

1 

0 

2 




670 

182 

44 


0 

0 

5 

0 

2 

281 

n 

71 

66 

18 



0 

0 

California_ 

21 

81 

40 

163 

41 

78 

90 

1,046 



5 

5 

Total. 

488 

639 

694 

9,630 

3,256 

3,255 

2,883 

6,670 

6,670 

25 1 

no 



Poliomy^tis 

Scarlet fever 

Smallpox 

TjiJhoid and para¬ 
typhoid fever 

Division and 
State 

Week ended— 

Me- 

V*.'eek ended— 

Me- 

Week ended— 

Me* 

dian, 

Week ended— 

Me¬ 

dian, 






dian. 
















Jan.G, 

1940 

Jan. 7, 
1939 

1035- 

1939 

Jan. 6, 
1940 

Jan. 7, 
1930 

1936- 

1939 

Jan. 6, 
1940 

Jan. 7, 
1939 

1935- 

1039 


Jan. 7, 
1039 

1935- 

1939 

NEW ENQ. 













Maine_ 

1 

0 

0 

6 

11 

22 

0 

0 

0 

0 

0 

0 

N. Hampshire.. 

0 

0 

0 

3 

15 

13 

0 

0 

0 

1 

0 

0 

Vermont 

0 

0 

0 

2 

5 

11 

0 

0 

0 

0 

0 

0 

hraasachusetts— 

2 

1 

1 

96 

142 

22S 

0 

0 

0 

1 

0 

2 

Bhode Island— 

0 

0 

0 

6 

6 

24 

0 

0 

0 

0 

0 

0 

Connecticut—— 

0 

0 

0 

72 

39 

51 

0 

0 

0 

0 

0 

1 

mid. atl. 













New York 

4 

Q 

1 

290 

361 

549 

0 

0 

0 

4 

4 

4 

New Jersey 

0 

0 

0 

177 

130 

121 

0 

0 

0 

0 

7 

2 

Pennsylvania... 

2 

0 

0 

370 

281 

508 

0 

0 

0 

9 

7 

9 

E. NO. CEN. 
Ohio.. 

1 

1 

0 

893 

642 

268 

383 

378 

190 

521 

3 

11 

24 

51 

18 

4 

7 

4 

4 

Indiana 

1 

0 

0 

187 

16 

1 

1 

1 

Illinois_ 

0 

3 

1 

42i 

2 

12 

3 

2 

4 

Michiffan » 

0 

0 

0 

116 

248 

248 

0 

3 

0 

0 

0 

1 

Wisconsin_ 

6 

0 

0 

141 

188 

274 

4 

10 

10 

2 

0 

0 

W. NO. CEN. 







Minnesota 

1 

1 

0 

101 

89 

131 

3 

9 

9 

0 

0 

0 

Iowa. 

8 

0 

0 

69 

94 

148 

28 

100 

148 

16 

1 

16 

11 

16 

11 

0 

4 

1 

issouri_ 

0 

0 

0 

67 

1 

2 

2 

North Dakota.. 

0 

0 

0 

33 

28 

0 

8 

8 

0 

1 

0 

South Dakota..* 

0 

0 

0 

12 

29 

45 

9 

14 

6 

0 

0 

0 

Nebraska_ 

0 

3 

1 

35 

49 

49 

8 

0 

11 

7 

8 

11 

0 

0 

2 

Kansas_ 

1 

1 

0 

142 

198 

167 

2 

1 

1 

so. ATL. 









Delaware. 

0 

0 

0 

11 

14 

19 

0 

0 

0 

0 

2 

0 

Maryland > *. 

0 

0 

0 

56 

29 

64 

0 

0 

0 

2 

2 

2 

Dist. of Col 

2 

0 

0 

11 

11 

18 

0 

0 

0 

1 

0 

0 

Virginia < 

0 

0 

0 

6S 

54 

60 

54 

64 

0 

0 

0 

3 

10 

2 

W«i Vliyinte_ 

0 

0 

0 

66 

0 

0 

0 

1 

2 

, 1 

North Carolina’ 

1 

0 

0 

72 

52 

52 

0 

0 

0 

0 

1 

A 

South Carolina*' 

1 

0 

0 

5 

25 

10 

0 

0 

0 

2 


w 

ft 

Georgia*. 

1 

3 

1 

42 

18 

15 

0 

1 

0 

3 

if 

f 

Florida 

0 

0 

0 


7 

9 

0 

0 

0 

2 

( A 

A 

a. so. CEN. 











9 

2 

Kentucky 

1 

1 

0 

39 

78 

72 

0 

6 

1 

^0 

5 

A 

Tennessee *. 

0 

0 

0 

84 

38 

42 

0 

1 


X 

u 

Q 

2 

Alabama*_ 

1 

0 

0 

27 

14 

14 

0 

0 


0 

A 

4 

i 

Mississippi *_ 

0 

0 

0 

6 

16 

13 

0 

0 

Q 1 





See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended Jan. 6, 1940, and comparison with corresponding week of 1939 and S~year 
median —Continued 


Typbold and para¬ 
typhoid fever 



Dh ision and State 


Whooping cough 
Week ended— 


Jan. 6, Jan. 7, 
1940 1939 


Division and State 



Whooping cough 


Week ended— 


Jan. 6, Jan. 7, 
1940 1939 



1 ^ j j T « -/..o «* Period ended earlier than Saturday. 

»Typhus fever, ^k ended Jan. 6,1940,24 cases as foBows: Maryland, 1; North Carolina. 1: South Caro¬ 
lina, 1; Georgia, 7; Florida. 1; Tennessee, 1; Alabama, 1; Louisiana, 3: Texas, 8. 

* Bocky ilountain spotted fever, week ended Jon. 6,1940, Virginia, 1 case. 
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PSITTACOSIS IN ARIZONA 


January 1% 1940 


A report of three cases of psittacosis in Tucson, Ariz., was confirmed 
by a letter dated December 27, 1939, from Dr. J. D. Dunshee, report¬ 
ing for the Superintendent of Health of Arizona. Two young adults 
of one family became ill on October 7 and November 7, respectively, 
and a nurse on the first case became ill on November 3, 1939. Two 
cases have recovered and the nurse is well on the road to recovery. 
The family owned two love birds which were set free when the pos¬ 
sibility of psittacosis was mentioned. They had been shipped from a 
pet shop in California on April 21, 1939. However, other birds in the 
same group were examined with negative results. 

WEEKLY REPORTS FROM CITIES 


City reports for week ended December 23, 1939 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban incidence of the communicable diseases listed in the table. 



Diph- 

Influenza 

Mea- 

Pneu- 

Scar¬ 

let 


Tubei> 

Ty¬ 

phoid 

Whoop¬ 

ing 

cough 

cases 

Deaths, 

aU 

causes 

State and city 



ales 

cases 

mnnift 

deaths 

pox 

cases 

culosis 

deaths 

theria 

cases 

Cases 

Deaths 

fever 

cases 

fever 

oases 

Data for 90 cities: 












6-year a\ craK.. 
Current week L 

185 

432 

82 

1,296 

826 

1,411 

958 

22 

350 

25 

1,039 

573 


99 

233 

40 

482 

494 

5 

297 

18 



. 





Maine: 












Portland_ 

2 


0 

1 

0 

1 

0 

0 

0 

0 

19 

New Hampshire: 











Concord_ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

12 

12 

Manchester---- 

0 


0 

0 

0 

0 

0 

0 

0 

0 

NfV*hii!i .. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

2 

Vermont: 











Barre_ 












Burlington_ 

0 


0 

0 

0 

0 

0 

0 

0 

1 

11 

Rutland_ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

s 

Massachusetts: 












Boston _ 

1 


0 

12 

12 

41 

0 

10 

0 

32 

228 

Fall River. 

0 


1 

0 

4 

2 

0 

1 

0 

6 

21 

Springfield_ 

0 


0 

0 

0 

1 

0 

2 

0 

4 

43 

Worcester_ 

0 


0 

2 

7 

0 

0 

1 

0 

4 

52 

Rhode Island; 












Pawtucket_ 

0 


0 

0 

0 

0 

0 

0 

0 

2 

16 

Providence__ 

0 


0 

61 

8 

3 

0 

0 

0 

15 

65 

Connecticut: 









Bridgeport_ 

0 


0 

0 

0 

5 

0 

2 

0 

0 

23 

Hartford_ 

0 


0 

0 

2 

1 

0 

3 

0 

12 

30 

New Haven-__, 

0 

2 

0 

0 

1 

6 

0 

0 

0 

4 


New York: 












Buffalo_ 

0 


0 

2 

7 

7 

0 

7 

0 

3 

143 

New York _ 

22 

15 

2 

23 

75 

151 

0 

69 

4 

91 

1,519 

91 

Rochester_ 

1 

0 

2 

3 

8 

0 

0 

0 

2 

Syracuse_ 

1 


0 

0 

5 

4 

0 

1 

0 

10 

57 

New Jersey: 










Camden 

0 


0 

1 

2 

5 

0 

3 

0 

0 

24 

Newark 

0 

s 

0 

4 

3 

14 

0 

6 

1 0 

13 

88 

Trenton_ 

0 


0 

0 

2 

6 

0 

0 

1 0 

0 

29 

Pennsylvania: 












Philadelphia.™ 

3 

5 

2 

7 

20 

43 

0 

18 

1 

48 

471 

Pittsburgh. 

0 

8 

1 

3 

13 

IS 

0 

7 

1 

10 

182 

Reading_ 

1 


0 

1 0 

0 

1 0 

0 

0 

0 

4 

34 

Scranton_ 

0 



1 


3 

0 


0 

2 


Ohio: 











Cincinnati. 

7 


0 

0 

5 

27 

0 

4 

0 

1 

126 

Cleveland. 

1 

16 

4 

2 

18 

27 

0 

7 

2 

31 

196 

Columbus. ___ 

2 


0 

1 

2 

5 

0 

1 

0 

0 

107 

Toledo.. 

0 


0 

9 

1 

10 

0 

0 

1 

11 

68 


1 Figures for Barre, Ilacine, Fargo, and Dallas estimated; reports not received. 
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City reports for week ended December B3, 1939 —Continued 


State and city 

Diph- 

Influenza 

Mea¬ 

sles 

Pneu- 

Scar¬ 

let 

Small¬ 

pox 

Tuber- 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

theria 



deaths 


deaths 

fever 

couffh 

all 


cases 

Cases 

Deaths 

cases 

cases 

cases 

cases 

cases 

causes 

Indiana: 






8 




3 


Andorpon .... 

0 


0 

0 

0 

0 

0 

0 

6 

Fort Waj*ne_ 

Indianapolis.— 

1 


0 

0 

0 

4 

0 

1 

0 

0 

30 

3 

_ 

1 

0 

18 

17 

0 

6 

0 

11 

100 

South Bend--— 

0 


0 

0 

1 

1 

0 

0 

0 

0 

22 

Torre Haute.-— 

0 


0 

0 

1 

0 

0 

0 

0 

0 

18 

Illinois: 











Alt.nTi _ 

0 


0 

0 

0 

3 

0 

0 

0 

0 

8 

Chicago_ 

11 

9 

3 

8 

26 

169 

0 

27 

1 

20 

718 

■plcrin” 

3 


0 

1 

0 

5 

0 

0 

0 

0 

9 

ATnlinp 

0 


0 

0 

0 

3 

0 

0 

0 

0 

12 


0 


0 

0 

4 

0 

0 

0 

0 

0 

21 

Miehisran: 






58 


13 





4 

2 

2 

3 

23 

0 

0 

0 

262 

Flint. 

0 


0 

8 

5 

20 

0 

1 

0 

16 

27 

Grand Rapids.. 
Wisconsin 

0 


0 

1 

3 

22 

0 

0 

0 

2 

40 













0 


0 

0 

0 

5 

0 

0 

0 

7 

7 

'NTaii^'^'n , . 

0 

i 

0 

1 

0 

4 

0 

0 

0 

6 

5 


0 


0 

1 

8 

32 

0 

2 

0 

6 

87 













Superior_ 

0 


0 

i 

0 

1 

0 

0 

0 

0 

0 

Minnesota: 












Puhith 

0 


0 

21 

1 

0 

0 

0 

0 

0 

32 

Minneapolis_ 

0 


1 

4 

6 

26 

0 

2 

0 

2 

109 

St. Paul. 

0 


0 

0 

0 

24 

0 

0 

0 

30 

38 

Iowa: 












Cedar Rapids.. 
Barenport 

Des Moines.- — 

0 



7 


0 

0 


0 

1 


0 



0 


4 

0 


0 

0 


0 


6 

4 

0 

12 

2 

0 

0 

1 

37 


0 



0 


4 

0 


0 

1 



8 



0 


3 

0 


0 

2 


Missouri: 










Kansas City.... 

0 


0 

0 

6 

21 

0 

5 

0 

1 

72 

St. Joseph. 

St. Tallis. _ 

0 


0 

2 

1 

0 

1 

0 

0 

0 

21 

6 


0 

0 

20 

0 

0 

7 

2 

6 

219 

North Dakota: 












Fflroo 




__ 








Grand Forks.— 
Minot.— 

0 



0 


6 

0 


0 

0 


0 


0 

0 1 

0 

0 

0 

0 

0 

0 

11 

South Dakota: 












Aherdepu 

2 



0 


0 

0 


0 

0 


SiouT Falls_ 

0 


0 

0 

0 

4 

0 

0 

0 

0 

8 

Nebraska: 






3 




2 


OmnhA 

0 


0 

1 

4 

0 

2 

0 

56 

Kansas: 












Lawrence_' 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

5 

Topeka 

0 


0 

2 

0 

4 

0 

0 

0 

0 

8 

Wichita. 

0 


0 

44 

2 

2 

0 

0 

0 

0 

20 

Delaware: 












Wilmington.—. 

Haiwland: 

Baltimore_ 

0 


0 

3 

5 

2 

0 

0 

0 

2 

31 

0 

6 

2 

0 

82 

6 

0 

10 

1 

44 

237 

Cumberland— 
Frederick. 

0 


0 

0 

1 

2 

0 

0 

1 

0 

11 

0 


0 

0 

1 

0 

0 

0 

0 

0 

8 

District of Colum¬ 












bia: 












Washington.—. 

1 

1 

1 

2 

8 

10 

0 

10 

1 

7 

161 

Vlrgdnia: 

Xynchburg- 

1 


0 

0 

1 

2 

0 

1 

0 

3 

16 

Bichmond. 

1 


1 

24 

7 

4 

0 

2 

2 

2 

56 

Bonnote ,, . 

0 


0 

0 

0 

3 

0 

0 

0 

0 

15 

West Virginia: 










Charleston..—. 

0 


0 

0 

3 

0 

0 

1 

0 

0 

12 

Huntin^on.... 

Wheeling 

0 



0 


0 

0 


0 

0 

0 


0 

1 

3 

4 

0 

0 

0 

3 

30 

North Carolina: 









Gastonia.. 

0 



0 


0 

0 


0 

0 


Baleigh. 

0 


0 

0 

3 

1 

0 

0 

0 

0 

10 

14 

Wilmington.... 

Winston-Salem, 

0 


0 

0 

2 

0 

0 

0 

0 

0 

0 


0 

1 

0 

2 

0 

0 

0 

0 

23 

South Carolina: 











Chark*.ston_ 

0 

15 

1 

0 

1 

2 

0 

1 

0 

0 

20 

Florence 

0 

5 

o 

0 

2 

0 

0 

0 

0 

0 

16 

25 

Greenville.. 

0 


0 

0 

2 

0 

0 

0 

0 

2 


See footnotes at end of table. 
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City reports for week ended December 23j 19oU —Coiitluued 


State and city 

Diph- 

Influenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

TuhT- 
culf £Js 
deaths 

1 Ty- 
I)h id 
lever 
cases 

' Whoep- 

1 inc 

1 

1 Deaths, 

theria 

cases 

Cases 

Deaths 

cough 

cases 

all 

causes 

Qcoraia: 






m 

■ 





Atlanta. 

2 

34 

2 

7 

0 

Ha 


3 

0 

0 

71 

BmnswKk. 

0 


0 

0 

0 

HQ 


0 

0 


1 

Savannah. 

0 

23 

2 

0 

3 

Hi 

HI 

2 

0 


40 

Florida: 












Miami.. 

0 

3 

1 

0 

2 

0 

0 




42 





0 

2 

3 

0 




32 

Kentucky: 












1 


0 

0 

4 

n 

n 



n 

g 

Covington. 

0 


HI 


1 



H 



12 





0 

1 






18 

Tennessee: 







■i 




Knoxville. 

0 

2 

1 

1 

3 


H3 



1 

17 





2 

6 





Q 



1 


3 

2 

1 


Hi 



4 

00 

60 

Alabama: 











Birmingham--. 

2 

69 

4 


3 

9 

Hi 

2 

0 

1 

55 

Mobile. 


8 

1 


2 

3 


0 

0 


32 

Mfintgomery..- 

1 





1 


BHVP 

0 



-\rkansas: 





im 


■ 

Hill 


■ 

Hll 

Fort Smith. 

0 

1 




0 



0 




2 




6 



kUUM 

0 

Q 

26 

Louisiana: 











Lake Charles... 

1 


0 


1 

0 


H3 

0 

0 

4 

New Orleans... 

1 

1 

2 


16 

HI 


HM 

0 

28 

145 

Shreveport. 

0 


0 

0 

6 



1 

0 

1 


Oklahoma: 












Oklahoma City. 


1 


HI 

5 


0 

1 

0 

0 

45 

Tulsa.._- 

1 








0 

2 


Texas: 



nmnn 

■H 

Milli 

HI 





Dallas. 












Fort 'Worth_ 

0 


0 

0 

3 

5 

0 


niln 

■ttitMi 

37 

Galveston._ 

0 


0 

0 

1 

0 

0 

Hi 




Houston_ 

3 


2 

0 

13 

3 

2 

5 



07 

San Antonio.— 

3 

. 

0 

33 

5 

0 

0 

9 



64 

^lontana: 










■1 


pmingf! 



0 

0 

2 


n 

0 



7 

fireat Ffllhi 

Hi 


0 

0 

1 

HI 

HI 

0 

Hi 


14 

■pplonft _ 

Hi 


0 

2 

0 


HI 

0 

HI 


3 

■\ripROiila _ 

0 


0 

1 

0 

HI 

HI 

0 

Hi 

■ 

3 

Idaho- 






HI 

■1 



Boise 

0 



0 

1 



1 

^■3 

0 

12 

Colorado: 






HI 

■1 


HI 


Colorado 












Springs_ 

0 


0 

0 

0 



0 



16 

Dpnvor. 

8 




g 


Hi 

0 

HI 


80 

■pueblo 

0 



0 

2 

Hi 

0 

1 

Hi 


13 

New ^lexico: 









HI 

■1 

-Ubuquerque... 

0 



0 

0 

3 

0 

2 

HI 


10 

rtah: 












Salt Lake City. 

0 


■1 

15 

3 

7 

2 

■1 

0 

11 

87 

Washington: 












Spftttlft _ 

0 


0 

17 

3 

g 



0 


83 

Rpiikanfi 

0 


0 

5 

1 

0 

HI 


HI 


26 

T?vRnTna 

0 


0 

157 

1 

5 

HI 

HI 

Hi 


26 

Oregon; 







mi 

mi 



Portland. 

^■9 

1 

2 

6 

3 

9 

0 


0 

14 

75 

Rfllpm. 




3 


0 

0 



0 


California: 












Los Angeles.— 

2 

11 


5 

14 

18 

0 

14 

1 

24 

S24 

Sacramento- 

2 

2 

0 

1 

2 

3 

Vi 

0 


0 

21 

San Francisco.. 

1 



0 

7 

10 


7 

1 

12 

172 
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City reports for week ended December 1939 —Continued 


State and city 

Meningitis, 

meningo¬ 

coccus 

Polio¬ 

mye¬ 

litis 

cases 

state and city 

Meningitis, 

meningo¬ 

coccus 

Polio¬ 

mye¬ 

litis 

Cases 

Deaths 

Cases 

Deaths 

cases 

New York; 



■1 

Missonri: 

■ 

■1 


New York_ 

1 

0 


St. Joseph_ 


^■1 


Rochester_ 

0 

0 


Tennessee: 




Pennsylvania: 




Nash\ille___ 

1 

1 

e 

Philadelphia_ 

1 

0 

Hi 

Alabama: 




Pittsburgh__ 

1 

0 


Mobile.— 

0 

1 


Scranton___ 

1 

0 

0 

Louisiana: 




Ohio: 




Shreveport_ _ 


2 


Cleveland-....—._ 

2 

0 


Montana: 




Michigan: 





1 


0 

Detroit. 

0 

0 

1 

California: 








San Francisco___ 

0 

0 

1 


Encephalith, epidemic or lethargic. —Cases: Newark, 1; Philadelphia, 1. 

Pellagra—'COnes. Baltimore, 1; Savannah, 2; Birmingham, 1. 

Tgpkus jeier. —Cases: Atlanta, 2; Savannah, 3; Mobile, 1; Lake Charles, 1; New Orleans, 1; Galvest(»n, 
1; Houston, 1. Deaths: Mobile, 1. 

















FOREIGN REPORTS 


CANADA 

Vital statistics—Second guaiier 1939 .—The Bureau of Statistics of 
the Dominion of Canada has published the following preliminary 
statistics for the second quarter of 1939. The rates are computed on 
an annual basis. There were 20.8 live births per 1,000 population 
during the second quarter of 1939 as compared with 21.3 during the 
second quarter of 1938. The death rate was 9.8 per 1,000 population 
for the second quarter of 1939 and 9.6 per 1,000 popxilation for the 
corresponding quarter of 1938. The infant mortality rate for the 
second quarter of 1939 was 60 per 1,000 live births and 62 per 1,000 
live bii’ths for the same quarter of 1938. The maternal death rate 
was 4.6 per 1,000 live births for the second quarter of 1939 and 4.2 
per 1,000 live births for the corresponding quarter of 1938. 

The accompanying tables give the munbers of births, deaths, and 
naarriages, by Provinces, for the second quarter of 1939, and deaths 
by causes in Canada for the second quarter of 1939 and the corre¬ 
sponding quarter of 1938: 


Numbers of births, deaths, and marriages, second quarter 19S9 


Province 

Live births 

Deaths 
(evclusive 
of still¬ 
births) 

Deaths 
under 3 
year of 
age 

Maternal 

deaths 

Marriages 

rnnfldn l._____ 

58.468 

509 

27,505 

268 

3,522 

41 

271 

23,037 

96 

Prince Edward Island_ 

4 

Nova ScDfia. _ . 

2,895 
2; 938 
20,749 

1,545 
1,204 
8.606 

200 

11 

998 

Njiw RniriRwiftk . 

192 

12 

822 

Quebec _ _ 

1,617 

762 

113 

7,109 

8,112 

1,634 

1,212 

1,469 

1,745 

Onlnrin ^ ^ _ 

ia364 

3,477 

4,f00 

3,982 

6,586 

1,607 

1,453 

1,440 

1,896 

81 

Manitoba_—__ 

185 

9 

SAv.Vatfihew.nn , 

239 

15 

Alberta _ . 

180 

16 

Briti.Rh Columbia . 

3,054 

106 

10 



1 Exclusive of Yukon and the Northwest Territories. 


( 103 ) 
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DeathSj by cause, second quarter 1939 



Canada (sec¬ 
ond quarter; ^ 

Province 

Cause of death 

1938 

1939 

Prince 
Ed¬ 
ward I 
Island^ 

1 Nova 
j Scotia 

1 

New 

Bruns¬ 

wick 

Que^ 

bee 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 


British 

Colum¬ 

bia 

Automobile accidents. 
Cancer.., 

315 

309 


17 

14 

68 

152 

11 

9 

13 

25 

2,960 

3,05o 

33 

180 

115 

740 

1,160 

207 

191 

150 

279 

Cerebral hemorrhage, 

cerebral emlwlism, 
and thrombosis. 

479 

617 

10 

52 

41 

117 

198 

17 

35 

19 

28 

Diarrhea and enter- 







71 

25 




itis. 

501 

445 

2 

10 

17 

263 

23 

22 

12 

Diphthpria 

74 

62 


G 

3 

44 

3 

2 

4 



Diseases of the ar- 




1,364 

136 




teries. 

2,584 

4,360 

2.763 

22 

128 

112 

556 

113 

137 

195 

Diseases of the heart.. 

4,694 

51 

225 1 

170 

1,203 

1,919 

278 

230 

233 

385 

HomiVidft*? ‘ 

38 

559 

27 


2 


4 

13 

1 


2 

5 

Influenza. _ 

1,198 
74 

14 

03 

32 

388 

422 

58 

82 

66 

43 

Me isles_ _' 

67 

3 

5 

46 

14 

3 

2 

1 

Nephritis _ 

1,728 

1.S73 

11 

1,703 

1,571 

is 

86 

40 

1 773 

513 

46 

73 

61 

93 

Pneumonia.. 

18 

98 

01 

1 539 

493 

84 

88 

80 

SO 

Poliomyelitis __ 

12 

1 

1 

> 3 

3 

1 

1 

2 

1 

Puerperal causes. 

247 

271 

4 

11 

12 

! 113 

81 

i s 

15 

16 

10 

Scarlet fever_ 

44 

40 


2 

1 

15 

13 

2 

1 

6 


Suicides.... 

271 

292 

2 

10 

11 

46 

103 

24 

31 

31 

34 

Tuberculosis . 

1,708 

1,681 

47 

10 

123 

85 

747 

280 

106 

75 

89 

146 

Typhoid and para¬ 
typhoid fever.. 

39 

1 

3 

28 

5 

8 

2 


Uilpeclfied or ill- 
definwl capias . 


138 

8 

11 

34 

46 

15 

2 

8 

11 

8 

Violeiit deaths.—. 

1,182 

_ __ 1 

1,017 

7,497 

3 

45 

50 

252 

37o 

54 

66 

67 

115 

Other specified causes. 
Whooping Cough.. - - - 

73 

426 

361 

2,576 

2,367 

423 

414 

428 

429 

130 

112 


15 

6 

30 

22 

11 

5 

6 

8 









1 Exclusive of Yufeon and the Northwest Territories. 

CUBA 

Provinces—Notifiable diseases — 4^ ■weeks ended October I 4 , 19S9 .— 
During the 4 •weeks ended October 14, 1939, cases of certain notifiable 
diseases ■were reported in the Provinces of Cuba as follows: 


Disease 

Pinar 
del Dio 

Habana 

Matan- 

703 

Santa 

Clara 

Cama- 

guoy 

Oriente 

Total 

Cancer . 

4 

1 

2 

6 

1 

8 

22 

rhifikenpov. 



1 




1 

Diphtheria _ _ _ _ 

4 

10 




3 

18 

Hoinkwnrm dispaaa. 





nmnnil 


1 

Leprosy.. 




miiiiHi 


2 

2 

Malaria. _ _ 

31 

22 " 


14 

18 

37 

122 

Measles _ _ 






7 

7 


5 

16 

i 


mmmm 


22 

Tuberculosis___ 

14 

60 

23 

60 

mmm 

32 

209 

Typhoid fever___ 

24 

81 

12 

85 

■Hq 

105 

217 







1 

1 


nnmni 




BBS 
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ITALY 

Communicable dUeases —4 u'feks ended October S, 1039. —Diu’ing the 
4 weeks ended October 8, 1939, enscs of certain communicable diseases 
were reported in Italy as follows: 


Anthri-:.. . 

Cerehrospin tl nen’rci. is 

Chickenim.-. 

Diphthei’u - - 

Dy'senter;' 'amoeb'**)- 

Dysentery (b*eiiUryj- 

Hookworm - 

Lethartrie eniophuliUs 

Measles -- - . 

Mumps. 

Paratyphoid fever. 

Pellagra . - -. 

Poliomjelitib . 

Pu£ri*cral fo’er. 

Soar! •: .. 

Typ* o : .o' cr . 

Unila’”!’ 'i or .— 

WhjjpiCi .— 


n 

34 

26 

14 

Vi 

13 

11 

10 

73 

61 

44 

51 

124 

504 

60‘l 

614 

13 

28 

24 

14 

37 

20 

24 

26 

13 

35 

24 

21 

J 


1 

2 

r.s 

147 

147 

185 

51 

54 

107 

86 

’')U 

187 

183 

174 

2 

2 

1 

1 

16J 

167 

164 

i:5 

O’* 

18 

35 

32 

136 

194 

167 

203 

i*72 

f*U 

1,0*12 

1,011 

1 

i 57 

o2 

40 

22i 

] 

2Cj 

1 

217 

r,o- 


SWITZERLAND 


Cotnmnhicablf di^tn^ns—October 1939 .— During the month of 
October 1939, cases of certain conmiuniersble diseases were reported in 
S's^itzerland as follows: 



1 1)! '*as<' 

Casrs 

2 

, PiLL*<4f J fdl.iiil __ 

4 

08 

P ‘liomj 'Uris... 

110 

(‘lO 

8cni lei f^ver... 

4«i2 

4 

' Tubcrfulo«ds_- _ _ . _ 

192 

5 

ji 'Crphofcl Icv'cr . _ _ _ 

2 

141 

ij Undulant fev r . _ - - -. 


45 

j Whooping cough.... 

247 


Divaso 


Cf'rt‘br< ■'pinalmcnincitis-. 

Ch:(*’'(‘npn\ . 

Dlph^h ria -- 

Gi rm^.u measles.. 

lufla *nm.. 

Measles.-. 

Mumps. 


REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note —A cumulative table giving current information rccanling the wurld prevalence of quarantinalJe 
dis»‘a.^es for a siv-month perio'l appeared in the Public Health ItEPOuTs of Decemher 29, 1939, pages 2319- 
2333. A cumulative table will appear in future issues of the Public Health Repoets for the last Friday 
of each month. 

Plague 

Hawaii Territory—Island oj Hawaii—Hamahia District .—On De¬ 
cember 24, 1939, 1 human case of pneumonic plague was reported in 
Mauka Camp, Paauhau, Hamakua District, Island of Hawaii, T. H., 
the case being confirmed on December 30. A rat found on December 
14, 1939, in Hamakua MiU area, and 1 rat found on December 11, 
1939, in Paauhau area, Hamakua District, Island of Hawaii, T. H., 
have been proved positive for plague. 

Typhus Fever 

China — Tientsin ,—^During the week ended October 2S> 1989, 2 
cases of typhus fever were reported in Tientsin, China, 

X 

197640“ 
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PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 

December 3-30, 1939 

The accompanying table summarizes the prevalence of e%ht 
important communicable diseases, based on weekly telegraphic 
reports from State health departments. The reports from each State 
are published in the Public Health Reports under the section “Preva¬ 
lence of disease.” The table gives the number of cases of these 
diseases for the 4-week period ended December 30, 1939, the number 
reported for the corresponding period in 1938, and the median 
number for the years 1934-38. 

DISEASES ABOVE MEDUN PREVALENCE 

Influenza .—There was a sharp increase in the number of infiluenza 
cases from approximately 7,600 during the preceding 4-week period 
to 23,874 cases for the 4 weeks ended December 30. The number of 
cases was more than 3 times the number recorded for the corresponding 
period in 1938, which figure (7,736) also represents the 1934-38 average 
incidence for this period. The increase was clearly the sharpest in 
the South Atlantic, East South Central, and Mountain regions, 
although there were minor increases in the West North Central and 
Pacific regions. In the North Atlantic regions the incidence was about 
normal, while the East North Central reported a relatively low number 
of cases. A considerable increase in influenza usually occurs at this 
season of the year, but the rise during the current period was some¬ 
what faster than is normally expected, the current incidence being 
the highest for tliis period in 7 years. 

Poliomyelitis .—^The incidence of poliomyelitis declined more than 
50 percent dming the 4 weeks ended December 30. Compared with 
recent years the number of cases (265) was about 3.6 times the number 
reported for the corresponding period in 1938 and more than 1.4 times 
the 1934-38 median figure for this period. In the East North Central 
region the number of cases was about normal, but all other regions 
reported a comparatively high incidence. The comparison of the cur- 
1 (107) 
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rent incidence with that of 1938 was quite unfavorable, as there was no 
outbreak of this disease in any section of the country in that year, and, 
while the comparison with other epidemic years is more favorable, the 
current incidence is still relatively high, being the highest incidence 
since 1931 when 266 cases were reported for this period. Approxi¬ 
mately 7,300 cases were reported for the year 1939, as compared with 
approximately 1,700 and 9,600 cases in 1938 and 1937, respectively. 

^UTYibtT of TcpoTted coses of 8 coinTnunicohle diseoses in the Untied Stotes during the 
4-week period Dec. 3-30, 1939, the number for the corresponding 'period in 1938, 
and the median number of cases reported for the corresponding period 19S4r-38 1 



1 4S States. Nevada Is excluded and the District of Columbia is counted as a State in these reports. 
544 States and New York City. 

3 47 States. Mississippi is not Included. 


DISEASES BELOW MEDIAN PREVALENCE 

Diphtheria .—For the 4 weeks ended December 30 there were 2,355 
cases of diphtheria reported, as compared with 2,788, 2,551, and 3,031 
cases for the corresponding period in 1938, 1937, and 1936, respec¬ 
tively. The South Atlantic and East South Central regions reported 
slight increases over the incidence in 1938, but the numbers of cases 
were lower than the 1934-38 average incidence for this period. In all 
other regions, except the Mountain, the incidence was not only lower 
than that in 1938, but it was also considerably below the average 
incidence for recent years. 

Measles .—Reports indicated a continued increase in the number of 
cases of measles during the current period. However, compared with 
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recent years, the number of cases (11,035) was less than 60 percent of 
the 1938 figure for this period, as well as of the 1934-38 average inci¬ 
dence, which is represented by the 1938 figure (18,196 cases). The 
Pacific region reported an excess over the preceding 5-year average 
number of cases occurring in that region, but in all other regions the 
incidence was comparatively low. 

Meningococcus meningitis .—The incidence of meningococcus men¬ 
ingitis also continued comparatively low in all sections of the country. 
For the 4 weeks ended December 30 there were 132 cases reported, 
which was the lowest number of cases reported for the corresponding 
period in the 11 years for which these data are available. The near¬ 
est approach to the current low incidence was in 1933, when there 
were 172 cases reported for this period. 

Scajiet jever ,—^For the country as a whole, the number of cases 
(14,672) of scarlet fever, although showing the usual seasonal rise, 
was about 5 percent below the incidence reported for the correspond¬ 
ing period in 1938 and was about 20 percent below the 1934-38 aver¬ 
age incidence for this period. A comparison of geographic regions 
shows that the disease was slightly above the normal seasonal expect¬ 
ancy in the South Atlantic and East South Central regions, but the 
other regions reported very significant decreases from the average 
incidence for recent years. 

Smallpox .—For the current period there were 414 cases of smallpox 
reported, which figure is the lowest recorded for the corresponding 
period in the 11 years for which these data are available. Of the totjJ 
cases, Colorado reported 107, Minnesota, 85, Iowa, 43, South Dakota 
and Oklahoma, 24 cases each. Almost 75 percent of the cases were 
reported from those 5 States. The largest number of cases of this 
disease is still reported from the Central and Western regions, the 
North Atlantic region being apparently free from the disease, and the 
South Atlantic region reporting a very small number of cases. 

Typhoid fever .—The number of cases of typhoid fever (473) com¬ 
pared very favorably with the number (516) reported during the same 
period in 1938 and was about 65 percent of the 1934-38 average figure 
for the corresponding period. The incidence was comparatively 
low in all sections of the country, each section reporting a decline 
from the average incidence for recent years. 

MORTALITY, ALL CAUSES 

The average mortality rate from all causes in large cities for the 
4 weeks ended December 30, based on data received from the Bureau 
of the Census, was 11.2 per 1,000 inhabitants (annual basis). The 
rate for this period in 1938 was 11.9, and the 1934-38 average 
rate was 12.2. 
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EPIDEMIC AND ENDEMIC TYPHUS! PROTECTIVE VALUE 
FOR GUINEA PIGS OF VACCINES PREPARED FROM IN¬ 
FECTED TISSUES OF THE DEVELOPING CHICK EMBRYO ^ 

'By Herald R. Cox, Associate Bacteriologist, and E. John Bell, Laboratory 
Assistant, United States Public Health Service 

Recently one of ns reported the successful immunization of guinea 
pigs against Rocky Mountain spotted fever with vaccines prepared 
from infected tissues of the developing chick embryo (f). Similar 
satisfactory results, using essentially the same method, have been 
obtained with epidemic (European) typhus, and somewhat less 
conclusive results with endemic typhus. 

MATERIALS AND METHODS 

The Breinl strain of epidemic tjphus virus and the Wilmington 
strain of endemic typhus virus, which had previously been carried 
through more than 60 consecutive passages in fertile eggs, were used. 

In an earlier report {2) it was stated that rickettsiae of European 
(epidemic) typhus had not been observed in the yolk-sac, although 
the yolk-sac suspensions were typically pathogenic for guinea pigs. 
Since then, however, we have shown that rickettsiae of epidemic 
typhus are consistently found in numbers fully as great as in endemic 
typhus preparations (S). 

In previous experiments (J?) it was shown that in the case of certain 
rickettsial infections the yolk-sac has a higher limit of inf activity than 
other tissues of the developing chick. Thus, in order to obtain the 
greatest number of rickettsiae in proportion to the amount of ex¬ 
traneous protein present, 3 of the vaccines (op. ty. 26 and 27 and en. 
ty. 28)^ were prepared from only yolk-sac tissue. A fourth vaccine 
(ep. ty. 20) was prepared from the yolk-sac and chorio-allantois, 
while 3 others (ep. ty. 6-1, 6-2, and 6-3) were prepared from the 
pooled embryonic tissues (yolk-sac, chorio-allantois, and embryo). 

Before inoculation, fertile eggs were incubated 6 to 7 days at 39® C. 
The inoculum, 0.5 to 1.0 cc. of a 10-percent yolk-sac suspension in 
Tyrode’s-ascitic fluid, was injected into the yolk by means of a IJi- 
inch, 21-gage needle introduced through the air-sac end of the egg. 
The eggs were then placed in a 37® C. incubator until death of the 
embryo, which usually occurred in 5 to 7 days. In every instance 
the tissues were used for vaccine preparation within 12 hours after 
death of the embryo. 

Preparation oj vaccines .—^The embryonic tissue or tissues used were 
completely removed aseptically from a number of eggs of the same 

t Contributinn from the Rooky Mouniam Laboratory. HamUton. Mont,, Division of Infections Dis¬ 
eases. National Institute of Health. 

> Ep ty.^epidemic typhus, en. tj .^endonnc tjphus. The vaccino number represents the number of 
the serial passage of the typhii*? strain in oags at the time the vaccine was prepared. 
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transfer and washed once or twice with sterile saline to remove any yolk 
or other fluids that might be present. They were then drained free 
of excess moisture, pooled, weighed, and ground with sterile alrmdum 
to a homogeneous mixture. Sterile saline was added to make a 
10-percent suspension. A portion was reserved for titration and to the 
remainder was added phenol to 1.0-percent, and formalin to 0.5-percent 
concentration. The suspension was then vigorously shaken on a 
eVolnrig' machine for 1 hour and stored at 2° C. (6 to 76 days) before 
being refined for use. 

Vaccines ep. ty. 26 and 27 and en. ty. 28 were similarly prepared 
from yoUc-sac alone by the following method: The 10-percent suspen¬ 
sion was allowed to stand at 2° C. for 6 days and was then centrifuged ® 
at 4,500 to 5,000 r. p. m. for 45 minutes to an hour. The precipitate 
was regroimd with alundum, resuspended in approximately the same 
volume of saline,* and again centrifuged as above. This precipitate 
was also resuspended, this time in one-half the original volume of 
saline and then centrifuged at 1,000 r. p. m. for 10 minutes. The 
supernatant fluid thus obtained constituted the vaccme. 

Practically aU the lipoids along with some protein were eliminated 
in the first two supernatant fluids, w'hile the great bulk of cellular 
debris was throwm down m the final precipitate. The final superna¬ 
tant fluid, which constituted the vaccme, contained rickettsiae in 
profusion with relatively little detritus. Fm'ther clearing may be 
obtained by fractional centrifugation. 

Vai‘cine ep. ty. 20 was similarly prepared except that it was made 
from yolk-sac and chorio-allantois and the crude suspension was kept 
at 2° C. for 25 days before being refined. 

Vaccines ep. ty. 6-1, 6-2, and 6-3 were prepared somewhat differ¬ 
ently. The crude suspension (yolk-sac, chorio-allantois, and embryo) 
was kept at 2° C. for 76 days and then treated as follows: A portion 
was diluted with saline (contaming no phenol or formalin) to make a 
final tissiie concentration of 2 percent. The suspension was centri¬ 
fuged at 1,000 r. p. m. for 10 minutes and the supernatant fluid thus 
obtained constituted vaccine ep. ty. 6-1. The remaining portion of 
the crude suspension was diluted with saline (containing no phenol 
or formah'n) to make a final tissue concentration of 4 percent. This 
suspension was centrifuged at 5,000 r. p. m. for 1 hoitr and the super¬ 
natant fluid thus obtained used as vaccine ep. ty. 6-2. The resulting 
precipitate was resuspended in one-fifth the original volume of saline 
(contaming 0.4 percent phenol and 0.1 percent formalin), centrifuged 
at 1,000 r. p. m. for 10 minutes, and this supernatant fluid was used as 
vaccine ep. ty. 6-3 

• A 61® angle centrifuge was used in all e'^perlnaents. 

* 4J1 saline used for resuspending the various vaccine fractions as well as that used in the fiuEd product 
contained phenol at 0.4-percent and fonnaliu at 0.l-percent concentration. 
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TITEATION TESTS FOB INFECTIVITT OF EMBRYONIC TISSUE SUSPENSIONS 

Titrations were made to determine the infective titers of the various 
suspensions used and to see whether differences found in immunizing 
powers might be related to the number of infectious doses in the 
source material. The procedure was as follows: The suspension was 
centrifuged (2,000 to 2,500 r. p. m. for 15 minutes) to throw down 
tissue fragments. The supernatant fluid was pipetted off, tenfold 
dilutions were prepared with a mixture containing equal volumes of 
ascitic fluid and Tyrode’s solution, and each such dilution was tested 
by injecting guinea pigs intraperitoneally with 1 cc. each. All ani¬ 
mals that survived were later tested for immunity. 

Vaccine tests ,—Guinea pigs received subcutaneously 1 cc. of vaccine 
either on one, two, or three occasions. If vaccine was injected more 
than once, the doses were given 6 or 7 days apart. Temperatures 
were taken daily throughout the period of immunization as well as 
through the period following the later test for immunity. 

Fifteen to forty-four days after the last injection of vaccine the 
animals were tested for immunity by injecting each intraperitoneally 
with 1 cc. of inoculum. A suitable number of normal, control guinea 
pigs of the same weight always received the same inoculum. In addi¬ 
tion, decimal dilutions of the inoculum were tested in other control 
guinea pigs to determine the approximate niunber of infectious doses 
given the vaccinated guinea pigs. 

In testing for imm unity to epidemic typhus the inoculum always 
consisted of a freshly prepared suspension of infected brain tissue 
taken from guinea pigs on the fourth or fifth day of fever. The brain 
tissues were ground with the aid of alundum and diluted to a 10 per¬ 
cent suspension with a mixture ® containing equal volumes of ascitic 
fluid and Tyrode's solution. The suspension was then centrifuged at 
1,800 to 2,000 r, p, m. for 10 minutes and the supeniataiit fluid pipetted 
off. Tliis fluid, representing the 10“^ concentration of brain tissue, 
and the tenfold dilutions made from it were used as inocula. 

Washings prepared on the third or fourth day of fever (second or 
third day of scrotal swelling) from the testicles and tunicue of guinea 
pigs were used in testing for immunity to endemic typhus. The 
testes and tunicae of 2 or more guinea pigs were removed asepticuUy 
and shaken with glass beads in an Erlenmeyer flask containing a suit¬ 
able amount of fluid. The washings w^ere then diluted to make a 
volume equal to 20 cc. for each testicle and timica. The suspension 
was centrifuged at 1,800 to 2,000 r. p. m. for 10 minutes and the 
supernatant fluid pipetted off. The resulting supernatant fluid 
(called undiluted material) and the 10-fold dilutions wore used as 
inocula. 

5 This mtstare was employed in preparing all the infectious inocula used in the typhus tests. 
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Experimental dala .—Titration tests showed that the infectivity 
end-poiats per gram of the embryonic tissues used in the preparation 
of the vaccines were remarkably high and uniform. Thus epidemic 
typhus vaccines ep. ty. 6-1, 6-2, 6-3 (all prepared from the same 
source material), 20, and 26, and endemic typhus vaccine en. ty. 28 
all showed the limit of infectivity in a dilution of 1:100 million (10~*), 
while epidemic typhus vaccine ep. ty. 27 was active in a dilution of 
1:1 billion (10-»). 

Table 1 summarizes the data obtained in the three experiments 
with the sk epidemic typhus vaccines. 

Table 1 .—Tests of vaccinated guinea pigs for protection against epidemic typhus 
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39.7°, 5 of 39.8°, 4 of 40.0°, 2 of 40.2°, and 5 of 40.4° 0. Three of 
the vaccines, 6-1, 6-2, and 6-3, had been stored in the cold for 77 
days before use. 

The experiments recorded above clearly show that a high degree 
of active immunity may be induced in guinea pigs against epidemic 
t 3 rphus by use of kOled vaccines prepared from infected tissues of 
developing chick embryos. Similar results have been achieved with 
rickettsial vaccines prepared against Rocky Mountain spotted 
fever (7). 

Table 2 summarizes the data obtained in a single test made with 
the one endemic typhus vaccine. 


Table 2. — Te&t of vaccinated guinea pigs for protection against endemic typhus 


Immunlyation 


Test for immunity 


Vaccine lot num¬ 
ber 


Dosage 


it 

It 

iJ 

■a« 


Dilutions 
of infectious 
tnoculum 


s 

1= 


Number of guinea pigs 


Showtng fever of 39.7* 0. 
or above 


Test animala 

t-4 

1 

09 

3 days 

0) 

io-» 

io-> 

0) 

io-> 

0) 

io-» 

10 -^ 

3of4 
2 of 4 
Oof 4 
2 of 4 

1 of 4 
lof 4 

2 of 4 
2 of 4 
2of4 

0of4 
Oof 4 
2 of 4 
Oof 4 
1 of 4 
lof 4 
1 of 1 
Oof 4 
Oof 4 

0of4 
Oof 4 
Oof 4 
0of4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
0of4 








2 of 4 













b 

I 

—a 

bfl 

a 

g 


En. ty. 28_ 

Do- 

Do_ 

Do_ , 

Do_ 

Do_ 1 

Do_ 

Do- 

Do_ 


12 1 cc. thrice- 


.do. I 

1 oc. twice_ 

.do. 

.do. 

1 cc. once_ 

_do_ 


0 ) 

io-» 

io-> 

10-« 

10^ 


0 of 4 
Oof 4 
lof4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
4on 
3 of 4 
2 of 4 
2 of 2 
2 of 2 


Oof 4 
Oof 4 
lof4 
Oof 4 
Oof 4 
Oof 4 
0of4 
Oof 4 
0 of 4 
4 of 4 

3 of 4 

4 of 4 
2 of 2 
2 of 2 


lof 4 
2of4 
lof 4 
2 of 4 

2 of 4 

3 of 4 
lof 4 
2 of 4 
2 of 4 


0 of4 
Oof 4 

1 of4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
Oof 4 
4 of 4 

3 of 4 

4 of 4 

2 of 2 
2 of 2 


»Undiluted. 


In the case of the single endemic typhus vaccine tested, the table 
shows that complete protection was afforded to 15 of the 36 vac¬ 
cinated guinea pigs. Of the remaining 21 animals, 15 had only 1 
day of fever, 5 had 2 days, and 1 had 5 days. This latter animal was 
the only one that showed scrotal sweUbag and a temperature curve 
typical of endemic typhus. 

Of the 20 animals showing 1 or 2 days of fever, 6 had a maximum 
temperature of 39.7°, 7 of 39,8°, 3 of 40.0°, and 4 of 40.2° C. 

Although the results obtained with the endemic typhus vaccine 
were not as satisfactory as those with the epidemic vaccine, they 
indicate that some active immunity was produced. 
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The quantity of vaccine obtained by the various methods of prep¬ 
aration described here varied considerably, but it is believed that any 
one of these methods would be found practical from the standpoint 
of quantity production. Thus, if all the embryonic tissues were 
used, the material obtained from 2 infected eggs would be sufficient 
to make at least 550 cc. of vaccine ep. ty. 6-1, 275 co. of vaccine ep. 
ty. 6-2 or 50 to 60 cc. of vaccine ep. ty. 6-3. Similarly, 220 cc. of 
vaccine ep. ty. 20 were prepared from 14 eggs (only the yolk-sac and 
chorio-allantois were used) while 85 to 100 co. of vaccine were obtained 
from 14 eggs by making vaccines such as ep. ty. 26 and 27 and en. ty. 
28, in which the yolk-sac tissue alone was used. These latter vaccines, 
while giving a lesser yield in volume, possibly possess an advantage 
in that they may be more readily refined to contain a greater number 
of rickettsiae in proportion to the amount of extraneous protein 
present. 

CONCLUSIONS 

Vaccines that will protect most of the test guinea pigs against 
epidemic (European) typhus have been prepared from iofected tissues 
of developiug chick embryos. A similarly prepared vaccine against 
endemic typhus was not as efficient in protecting the guinea pigs, 
although it apparently did produce some active unmunity. 
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THE PATHOLOGY OP POLIOMYELITIS EXPERIMENTALLY 
INDUCED IN THE EASTERN COTTON RAT, SIGMODON 
HISPIDUS HISPIDUS^ 

By R. D. Lillis, Surgeon, and Chablss Abmstbong, Senior Surgeon, United 
States Public Health Service 

The following is a report of the pathologic findings in the cotton 
rats used in Armstrong's (1) recently reported study of poliomyelitis 
in this species. A total of 31 animals was studied. Of these, 6 were 
excluded, 2 because of lack of lesions and failure to recover the virus, 
and 4 because of intercurrent infections. Table 1 lists the 31 cotton 
rats with the sources of inoculum and further transmission of the 
virus from them. 

1 From the Divisions of Pathology and Infections Diseases, National Institute of Health. 
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Table 1. — Inocula, passage generation^ virus recovery^ and pathology in cotton rats 



SI 

g a oB 

§1 sg 


Source of 
Inoculuni 


Recovery of vims on 
submoonUtion 


Fattiologlo diagnosis 



26 1 12693 

0 0 13111 


M R 341 . 
M R 325 . 


I_ Q IS 14*534 

1_ 18 10 14660 

1_ 15 C 15953 

a .. 21 8 132S7 

3 . 18 13 13166 

a_ 60 17 14853 


a_ 15 C-2 16032 

a_ 10 25 16025 


4 _ 8 26-4 16115 

ft_ 13 8 16204 

ft_ 7 12 16170 


M. R. 538+ 
L 0 M vi¬ 
ms 

M R 543 _ 

M R 513 
M R 8o2_ 


MRS _ 

O R 9 

C R 28polio4- 
L C M vi¬ 
ms 

O R 28pollo+ 
L C M vi¬ 
ms 

C R “C”_ 

M R 363 

O R 13_ 


C R 34 
O R 28 
0 R-28 


154 16202 0 R 141 , 

lA 16214 C R 12 . 

149 16215 C R 12 . 

153 16212 0 R 148. 


179 16234 O R 153_ 

190 16274 G R-IA_ 


: 16278 O R 179 . 


198 16317 O R 179 _ 

204 16275 C R 169 _ 

206 16279 O R 169. 


181 16319 O R 206 

216 IbSW C R 206 , 


Virus recovered, to 
C R 13 

L O M vims re¬ 
covered 

Vims not recovered 
do 

Virus recovered, to 
C R C-2 
Vims not recovered 
do 

Not transferred_ 


Virus stored 
Viras recovered, to 
C R 23 

No paralysis, not 
transferred 

Died transfer died 
early 

Died not transferred 
do 

Virus recovered, to 
C R lA 

Vims recovered to 
M R 601 and 0 R 
1531 

Not transferred 
Vims recovered, to 
C R 190 
Not transferred 
Vira<? recovered, to 
C R 179 

Vims recovered, to 
r R 197 

Killed 6tli day sympt, 
virus not recovered 
Virus recovered, to 
C R 187 

Died, not transferred 

Virus recovered, to 
O R 181 
Not transferred 
Died, not transferred 
do_ 


Poliomyelitis_ 

- do.— 


Lymphocytic chorio- Excluded 
memngitis 


No lesions 
do 

Poliomyelitis 


I do . 

do 

Lvmohocytic rremn- 

gltl^s 

Lymphocvtic chorio 
memngitis 

Poliomyelitis 

Encephalitis 

Monocytic momngitis 

Poliorajelitis 

do 

Encephalitis .. __ 
Poliomj elitis — 

> — do. 


1M R 601, Path 16213, showed typical poliomyelitis on histologic study 
M R =Macacu8 rhetus C R*>cottonrat L C M «lymphocytic chonomenmgitls. 


Of the 25 rats used for the pathologic study, all showed focal 
lesions in some part of the brain and cord. These focal lesions are 
distributed much as in poliomyelitis in man and rhesus monkeys, 
shoving fairly frequent but slight involvement of the frontal cortex, 
few lesions in other parts of the cerebral cortex, with more in the 
hippocampus, and increasing numbers of focal lesions in the brain 
stem from the corpora striata backward to the pons and medulla. 
Very slight involvement of the cerebellar cortex is seen, but moderate 
numbers of lesions are present in the cerebellar roof nuclei. Table 2 
shows the distribution of the lesions. In regard to frequency and 
severity of cord lesions, this table is misleading to the extent that 
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Plate i 



JE> KjLRB 2 —Same ab figure l 
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Plate 11 



IlGtjBE 4.—Cotton rat No. 244, path. No. 16357,9 days. Diffuse and focal polinnorphonuclear infiltration 
and invasian of necrotic nerve cells, as well as i>ericellular vacuoles, necrotic cells, and pericapillary 
hemorrhage in the anterior horn of the spinal cord. X 400. 































Fiqxtre S.—Samo as figure 4. 



PiGUKE 6.—Same as figures 4 and 6. 
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Plate iv 



Piuri-LEb—Cotton rat No lo, path No Ulft ISda^s Focal ctUular gliosis replacing part of the anterior 
horn ctlls of tht. spinal cord X 2b" 
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prestimably severely involved portions of the cord were taken for 
viius in a number of animals, and this fact may have operated to 
reduce the frequency of severe cord invohement m the material 
studied. 


T VBLE 2_ Nutilbers oj cotton taU and gtades of leacUon in vat lous patf^ of the ctntial 

neitom hysitm 


Gnde of 
mid ment 

Cerebril coitex 

Brain stem and cerebellum 

Prontal 

Parietal 

Temporal 

Hippocampus 

Occipital 

Corpora striata 

Thalamus 

Midbram 

Pons 

Roof nuclei 

§ 

Is 

1 

CB 

s 

Spmal cord 


8 

15 

16 

10 

9 

18 

10 

8 

1 

4 

20 

0 

a 


15 

6 

7 

5 

3 

6 

10 

10 

6 

4 

2 

8 

9 

Modi, rite 

1 

2 

0 

7 

2 

2 

3 

8 

15 

10 

1 

10 

7 

Marked - - 

1 

1 

1 

2 

0 

0 

0 

3 

2 

0 

0 

0 

4 

Total 

25 

24 

24 

24 

14 

25 

23 

24 

24 

18 

23 

18 

22 


Cold lesions were piesent in all but 2 of the 22 animals in which 
spinal cold was saved for histologic study Usually a few, occasion¬ 
ally moie numerous, small vessels m gray and often white substance 
show sheath l 3 rmphocyte infiltration, endothelial swelling and pro¬ 
liferation, or both. Perivascular glia prohfeiation is rare. In about 
thiee-fouiths of the animals few to numerous, often scattered, coagu¬ 
lated neciotic nerve cells with oxyphil cytoplasm and complete kary- 
olysis are seen in the anterior horns These are seen throughout the 
senes, fiom 5 to 26 days after inoculation. Often there is no evident 
cellular reaction about them, and apparently they may disappear 
(by cytolysis?), lea^mg nothing behind but an apparent or perhaps 
quite evident diirunution in nerve ceU content of the gray substance. 
Up to 9 days after inoculation there is a quite frequent, more or less 
diffuse infiltration of the anteiior horns by variable numbers of 
polymoiphonuclear leucocytes. Not infrequently one or more 
leucocytes aie seen invading the cytoplasm of necrotic cells, but the 
picture of a ling of leucocytes around the coagulated anterior horn 
cell w^hich is so characteristic in man and monkeys has not thus far 
been seen in cotton lats After the tenth day leucocytes are mfie- 
quent Nodular and difluse cellular gliosis is infrequent in the earlier 
stages, becoming more evident from about the eighth day on, and 
fiequent after 11 days Definite neuronophagia ^ is relatively infre¬ 
quent even in the later stages, and absent before the eighth day. 
One cord section taken 14 days after inoculation showed replacement 
of one anterior horn by a mass of foam cells, with no r ema i nin g 

* The torm “nciironophi(i;ia ’ w reserved for picturos in which a coagulated nerve cell is still Visible and Is 
surrounded by microphages 
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neurons, although these were present in the contralateral anterior 
horn. 

Cerebral cortical lesions were almost entirely vascular, with only 
few foci of cellular gliosis. Nerve cell necrosis in the hippocampus 
was noted in three cotton rats and was accompanied by more marked 
cellular gliosis, and in one by some pol 3 miorphonuclear leucocyte in¬ 
filtration. This animal also showed similar changes in the adjacent 
parietal cortex, and while no inoculation wound was identified its 
proximity would seem indicated. 

The corpora striata presented few lesions, almost all vascular, and, 
while lesions were more numerous in the thalamus, especially the 
hjrpothalamus, focal glia reactions remained infrequent. 

Focal and patchy diffuse cellular gliosis became more frequent in 
the midbrain, tending to involve more the tegmental areas, sub¬ 
stantia “nigra,” red and oculomotor nuclei. Isolated necrotic nerve 
cells, sometimes in neuronophagia, were seen in three cotton rats, aU 
in the red nuclei. 

In the pons, lesions of all types became more numerous, focal and 
diffuse gliosis were more prominent, and necrotic nerve cells were 
often seen, particularly in tiigeminus nuclei and tegmentum. Teethe 
nuclei were apparently more involved than dentate, as in man and 
monkeys, though these nuclei are less well separated in cotton rats. 
Both vascular lesions and focal and diffuse cellular gliosis were seen, 
but no nerve cell necrosis or neuronophagia was observed. 

Only occasional foci of cellular gliosis in the molecular layer or 
vascular lesions were seen in the cerebellar cortex. 

In the medulla, vascular lesions and focal and diffuse cellular 
gliosis were frequent, especially in the reticular substance, as in man 
and monkeys. Necrotic nerve cells were fotmd in three animals, 
once in the nucleus dorsalis vagi, twice in the substantia reticularis. 

Meninges commonly show some diffuse and perivascular infiltration, 
chiefly by lymphocytes. 

OtW organs were studied in more or less detail in eight cotton rats. 
No significant lesions were found in heart, testicle, pancreas, small 
intestine, adrenal, or liver. Kidneys in four rats were nonnal while 
four showed slight granular degeneration of convoluted tubules with 
albuminous exudate in their lumina. The spleens generally showed 
large follicles with germinal centers, mitoses, and perhaps phagocylosis 
of nuclear debris by the follicle cleft phagocytes. In the lungs, 
focal hemorrhage was present in two rats, s%ht edema in one, and 
no lesions in six. Femoral marrow was studied in three rats and in all 
showed active myelopoiesis with active maturation of pol 3 nnorpho- 
nuclear leucocytes. Bladder, esophagus, stomach, colon, omentum, 
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salivary gland, larynx, and skeletal muscle were studied in one to 
three each, and showed no significant lesions. 

SUMMARY 

The virus of human poliomyelitis produces in the cotton rat, 
Sigmodon hispidus hispidus, a poliomyeloencephalitis which is closely 
similar in topographic distribution as well as m mdividual lesion types 
to that observed in man and Macacus rhesus with this virus. In 
the brain, medulla and pons show the greatest reaction, cerebellar 
roof nuclei and midbrain next. Nerve cell necrosis, polymorphonu¬ 
clear iofiltration and invasion of necrotic cells, neuronophagia, focal 
and diffuse cellular gliosis, and vascular endothelial swelling and 
proliferation and sheath lymphocyte infiltration are all observed. 
Other organs show no important changes. 

REFERENCE 

(1) Armstrong, C.: The e\pcrimental transmission of poliomyelitis to the eastern 
cotton lat, Sigmodon hispidus hispidus. Pub. Health Pep., 64j 1719 (1939). 


ANOPHELES WALKERI (THEOBALD): A WILD-CAUGHT 
SPECIMEN HARBORING MALARIAL PLASMODIA' 

By F. B BiNG, G. E. Qtjtnbt, and T. W. Simpson, Scientific AssistantSy United 
States Public Health Service 

Anopheles walkeri Theobald has for a number of years been under 
suspicion as a vector of malaria in the Reelfoot Lake region of Ten¬ 
nessee and Kentucky because of its prevalence and its tendency to 
bite man. It has been shown to be a laboratory vector of Plasmodium 
lioax (1) and P. falciparum {8). For this reason a series of salivary 
gland dissections from wild-caught adult mosquitoes was undertaken. 

It has been the custom when carrying on dissections of anophelines 
to collect them either in their daytime resting place or as they come 
to bite at night. However, A. walkeri cannot be collected in very 
large numbers, for they tend to remain hidden deep in the swamps, 
sometimes on damp logs just over the water, but more frequently 
in thick growths of Cut Grass, Zizianopsis miliacea, and here can be 
collected only in small numbers. Even fewer numbers are found in 
damp barns, under bridges near the mud, and in springhouses. The 
best method of collection has always been the New Jersey light 
trap (S). 

It was thought worth while to attempt to determine whether speci¬ 
mens obtained in light traps would be suitable for dissection; that is. 


1 From tho Roelfoot Lake Biological Station. 
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to find out whether they had had any previous blood meals. Almost 
invaiiably females caught in light traps have thin, tapering abdomens. 

At the suggestion of Dr. Mark F. Boyd, Station for Malaria Re¬ 
search , Tallahassee, Fla., a series of ovarian dissections was begun. It 
was found that the majority of the ovaries of light-trap-caught A. 
uoalkeri were in stage 2, that there was no blood in the gut; further, 
that there were a few individuals with ovaries in stage 2 with mature 
eggs retained from the previous oviposition. This was considered 
sufficient evidence that probably the majority of the specimens, and 
certainly a few of them, had had a previous blood meal. 

On July 11, 1939, a series of dissections of light-trap material from 
the enviions of Bondurant, Ky., was started. Dissections were 
carried on at night in temporary quarters and were continued on 
refrigerated specimens the following day in the laboratory at the 
Reelfoot Lake Biological Station. The heads of all specimens were 
kept on the slides imtil the examination was completed. 

On July 29,1939, the sahvary glands of the 231st A. waikeri speci¬ 
men which had been caught in a hght trap were found to be heavily 
infected with about 160 motile sporozoites per high power field 
(fig. 1). The determination of the mosquito specimen was rechecked. 
The stomach was immediately dissected and six oocysts with heavy 
black blocks of pigment were found on the posterioi portion of the 
stomach Several of these oocysts in “sunburst” stage had mature 
sporozoites (fig 2). Several other oocysts had ruptured and had 
discharged numerous sporozoites. 

The shdes weie forwarded to Dr. Bruce Mayne at the malaria 
research laboratory of the Public Health Service at Columbia, S. C., 
where on the basis of comparative measurements the sporozoites were 
found to be mdistinguishable from similar forms dissected from A. 
qmdtimaculatus artificially infected with human malaria. 

This evidence does not, of course, prove that the sporozoites are 
those of human malaria. However, when added to the fact that A. 
walke/i shows a definite preference for mammals, including man, 
rather than for birds, it indicates a human origin of the plasmodia. 
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PLATE 



Figure 2 

(Photographs by courtesy of Dr 0 L Biker) 
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report on market-milk supplies op certain urban 

COMMUNITIES 

Compliance of the Market-Milk Supplies of Certain Urban Communities With 

the Grade A Pasteurized and Grade A Raw Milk Requirements of the Public 

Health Service Milk Ordinance and Code, as Shown by Compliance (Not 

Safety) Ratings of 90 Percent or More Reported by the State Milk-Sanitation 

Authorities During the Period January 1, 1938, to December 31,1939 

The accompansdng list gives the thirteenth semiannual revision of 
the list of certain urban communities in which the pasteurized market 
tnillr is both produced and pasteurized in accordance with the Grade A 
pasteurized milk requirements of the Public Health Service Milk 
Ordinance and Code and in which the raw market milk sold to the 
final consumer is produced in accordance with the Grade A raw milk 
requirements of said ordinance and code, as shown by ratings of 90 
percent or more reported by State milk-sanitation authorities. 

These ratings are not a complete measure of safety but represent 
the degree of compliance with the Grade A requirements of the Public 
Health Service Milk Ordinance and Code. Safety estimates should 
also take into account the percentage of milk pasteurized, which is 
given in the following tables. 

The primary reason for publishing such lists from time to time is 
to encourage the communities of the United States to attain and 
maintain a high level of excellence in the public health control of milk 
supplies. 

It is emphasized that the Public Health Service does not intend to 
imply that only those communities on the list are provided with high- 
grade milk supplies. Some communities which have high-grade milk 
supplies are not included because arrangements have not been made 
for the determination of thoir ratings by the State milk-sanitation 
authority. In other cases the ratings which have been determined 
are now more than 2 years old and have therefore lapsed. In still 
other communities with high-grade milk supplies there seems, in the 
opinion of the community, to be no local necessity nor desire for rating 
or inclusion in the list, nor any reasonable local benefit to be derived 
therefrom. 

The rules under which a conununity is included in this list are as 
follows: 

(1) All ratings must have been determined by the State milk- 
sanitation authority in accordance with the PubUc Health Service 
rating method (Pub. Health Rep., 53: 1386 (1938). Reprint No. 
1970), based upon the Grade A pasteurized milk and the Grade A 
raw milk requirements of the Public Health Service Milk Ordinance 
and Code. 
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(2) No community will be included in the list unless both its 
pasteurized milk and its raw milk ratings are 90 percent or more. 
Communities in which only raw milk is sold will be included if the 
raw milk ratings are 90 percent or more. 

(3) The rating used will be the latest rating submitted to the 
Public Health Service, but no rating will be used which is more than 
2 years old. 

(4) The Public Health Service will make occasional check sur¬ 
veys of cities for which ratings of 90 percent or more have been 
reported by the State. If such check rating is less than 90 percent 
but not less than 85, the city will be removed from the 90-percent list 
after 6 months unless a resurvey submitted by the State during this 
probationary interim shows a rating of 90 percent or more. If, 
however, such check rating is less than 85 percent, the city will be 
removed from the list immediately. If the check rating is 90 per¬ 
cent or more, the city will be retained on the list for a period of 2 
years from the date of the check survey unless a subsequent rating 
submitted during this period warrants its removal. 

Communities are urgently advised to bring their ordinances up 
to date at least every 5 years, since ratings will be made on the basis 
of later editions if those adopted locally are more than 5 years old. 

Communities which are not now on the list and desire to be rated 
should request the State milk-sanitation authority to determine their 
ratings and, if necessary, should improve their status sufficiently to 
merit inclusion in the list. 

Conunimities which are now on the list should not permit their 
ratings to lapse, as ratings more than 2 years old cannot be used. 

Communities which have not adopted the Public Health Service 
Milk Ordinance may wish to give thoughtful consideration to the 
advisability of doing so. It is obviously easier to satisfy the require¬ 
ments upon which the rating method is based if these are included in 
the local legislation. 

Communities which are enforcing the Public Health Service MUk 
Ordinance, but which have not yet been admitted to the list, should 
determine whether this has been the result of failure to enforce the 
ordinance strictly or failure to bring the ordinance up to date. 

State milk-sanitation authorities which are not now equipped to 
determine municipal ratings are urged, in fairness to their communities, 
to equip themselves as soon as possible. The personnel required is 
small, as in most States one milk specialist is sufficient for the work. 

The inclusion of a community in this list means that the pasteurized 
milk sold in the commimity, if any, is of such a degree of excellence 
that the weighted average of the percentages of compliance vrith the 
various items of sanitation required for Grade A pasteurized milk is 
90 percent or more and that, similarly, the ravr milk sold in the com- 
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munity if any, so nearly meets the requirements that the we^hted 
average’ of the’percentages of compliance with the various items of 
sanitation required for Grade A raw milk is 90 percent or more. 
However, high-grade pasteurized milk is safer than high-grade raw 
because of the added protection of pasteurization. To secure 
this ’added protection, those who are dependent on raw milk can 
pasteurize the at home in the following simple manner: Heat 
Tnillr over a hot flame to 155° P., stirring constantly; then imme¬ 
diately place the vessel in cold water and continue stirring imtil cool. 


T'a'ble 1_ CotntnuiMti^s in which dll mcLTkct milh ts pasisutizcd. In th€86 com^ 

^ ^unities market milk complies with the Grade A pasteurized milk requirements of 
the Public Health Service Mdk Ordinance and Code to the extent shown by pas¬ 
teurized milk ratings of 90 percent or more » 


Community 


ILLIVOIS 

Elgin- 

Evanston. 

Glencoe -- 
Highland Park 
Kenilworth -- 
Lrfce Bluff — 
Lake Forest.— 
Waukegan _ — 
Winnetka. 


Percent¬ 
age of 
milk pas¬ 
teurized 


100 

100 

100 

100 

100 

100 

100 

100 

100 


Date of rating 


Dee. 14,1038. 
May 10,1938. 
May 13,1938 
Do. 

Do. 

Do. 

Do 

May 16,1938. 
May 18, 1938. 


Community 


Pereent- 
, age of 
|m{lk pas¬ 
teurized 


MINNESOTA 

Albert Lea. 

Rochester. 

Wmona. 


MISSOURI 

St. Louis. 

NORTH CAROLINA 

Clinton.— 

Fort Bragg. 

Tarboro . 


100 

100 

100 


100 


100 

100 

100 


Date of rating 


Sept. 29,1938. 
October 1938 
Aug. 12. 1938. 


June 1938. 


Aug. 18,1939. 
Do. 

Nov. 1, 1938. 


1 Note uarticularly the percentage of milk pasteurized in the various communities listed in tl^ tables. 
Thto pCTW^oM sm imiSrt^t^tor to consider in estimating the safety of a city’s milk supply. 


107641®—40- 
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Table 2. —Communities in which some market milk is ^pasteurized. In these com^ 
muniiies the pasteurized market mUk complies with the Grade A pasteurized milk 
requirements and the raw market milk complies with the Grade A raw milk require-‘ 
menis of the Public Health Service Milk Ordinance and Code to the exteni shown 
by pasteurized and raw milk ratings^ respectivelyj of 90 percent or more ^ 

[N’ote.— All Tnilb should be pasteurized or boiled, cither commercially or at home, before it is consumed. 

See text for home method] 


Community 

Percent¬ 
age of 
milk pas¬ 
teurized 

Date of rating 

ALABAMA 



Dothan.. 

49 

June 21, 1938. 

Huntsxille- 

80 

Dec. 7,1938. 

Montgomery- 

27 

Mar. 15,1939. 

ARKANSAS 



Fayetteville.. 

59 

May 1939. 

Fort Smith_ 

38 

June 1939. 

Jonesboro - 

37 

May 1939. 

Little Rock_ 

49 

October 1939. 

Pine Bluff-- 

28 

June 1939. 

Texarkana.. 

35 

Aug. 16, 1939. 

FLORIDA 



Miami Beach--. 

93 

May 12 , 1938. 

GEORGIA 



-A-mericus.. 

13 

June 21,1939. 

ILLINOIS 



Chlcaeo-- 

90.9 

May 20, 1939. 

Decatur-- 

87 

Jan. 28, 1939. 

KANSAS 



Kansas City. 

51 


Lawrence-- 

61 

January 1938. 

Ottawa.—. 

13 

Do. 

Wichita. 

75 

December 1939. 

KENTUCKY 



Berea.. 

1 

November 1939. 

Bowling Green. 

70 

Dec, 22, 1939. 

Glasgow. 

68 

June 27, 1939. 

3elIerson County. 

43 

August 1939. 

Louisville.-. 

97 


Richmond. 

22 

November 1039. 

MINNESOTA 



-Vustin.-. 

77 

May 19,1938. 

Little Falls. 

70 


MISSISSIPPI 



Greenville. 

58 

May 25, 1939. 

McComb__1 

21 

Doc. 6,1038. 

Tupelo. 

21 

Jan. 6,1939. 

MISSOURI 



Clayton. 

99.9 


Perffuson.. 

80 

Do. 

Kirkwood_ 

94 

Do. 

University City. 

99.6 

Do, 

Webster Groves. 

93 

Do. 

NEW MESICO 



Albuquerque. 

69 

Nov. 1939, 

Los Vegas. 

65 

July 25, 1939. 

Roswell. 

77 

Aug. 8, 1939. 

NORTH CAROLINA 



Asheville_ 

67 


Fayottfiville 

60 


Franklin_ 

85 

Oreensborn. 

79 


Henderson villft 

53 

Mount Airy. _ 

47 

Reidsville. 

69 


Rocky Mount. 

50 


Solishiiry _ 

67 

Tryon. 

Winston-Salem. 

49 

61 

November 1938. 


Community 


Percent- 



Date of rating 


teurized 


NORTH DAKOTA, 

Valley City. 


23 


Nov. 10. 1939. 


omo 

Athens. 

OKLAHOMA 

Ada. 

Bartlesville. 

Blackwell. 

Lawton___ 

Muakocreo. 

Oklahoma City.. 

Okmulgee. 

Tulsa. 


OREGON 

Astoria. 

Portland. 

SOUTH CAROLINA 
Walterboro. 

TENNESSEE 

Bristol. 

Clinton. 

TEXAS 


Abilene_ 

Amarillo_ 

Ballineer. 

Big Spring ... 
C(»rpus Christi 

Dalltis. 

Fort Worth--- 
Ga^nesville.— 
Henderson---- 
Kerrrille.- 


Lubbock- — 

Seeuin_ 

Sherman..- 
Toxarkana-. 

Tyler. 

Waco. 


UTAH 

Salt Lake City.. 

VIRGINIA 

Bristol. 

Lexington. 

Pulaski. 

South Boston.—. 
Waynesboro, 


Waynesboro. 

Williamsburg_ 

WASHINGTON 


Camas__ 

Vancouver. 

Walla Walla._ 

Yakima. 

WEST VIRGINIA 
Huntington. 

WYOMINO 

Casper. 

Cheyenne. 


84 


Oct 6.1938. 


62 

45 

35 

47 

59 

73 
61 

74 


Sept. 16. 1938. 
"Dec. 19. 1939. 
Nov. 28, 1939. 
Feb. 22, 1939. 
Nov. 10,1939. 
hlar. 29. 1939. 
Nov. 8,1939. 
April 1939 


64 Juno 16, 1939. 

SO July 2, 1938 


26 


Dec. 6.1939. 


69 July 14,1939. 
75 June 9, 1938. 


67 

78 

49 
34 
S7 
77 
76 
63 

50 
74 

48 
76 
12 
43 
20 

49 
48 


Apr. 25,1930. 
Oct. 17,19.i8. 
Apr. 21.1939. 
Sopt. 20 1938. 
htay 26,1939. 
Dec. 10,1938. 
Feb. 25,1939. 
June 30,1939. 
Nov. 25,1939. 
Sept. 0, 1939. 
htay 4. 1939. 
Oct. 28.1939. 
July 30,1938. 
June 17 1939. 
Aug 16,1939. 
Apr 14.1939. 
Mar, 30. 1939. 


96 


Mar. 31, 1938. 


69 

41 

77 

72 


July 14,1939. 
Oct. 26,1939. 
Sept. 20,1039. 
Sept. 22,1939. 
Oct. 11, 1939. 
May 3, 1939. 


8 

31 

53 

67 


May 22,1939 
May 25,1939. 
Apr. 14,1939. 
Apr. 20,1939. 


66 


June 5,1930. 


Aug. 17,1938. 
July?, 1938. 


»Note particdlarly the percentage of milk pasteurized In the various communities listed in these tables. 
This percentage is an important factor to consider in estimating the safety of a city's milk supply. 
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Table 3 .—Communities in which no marJcet milk is pasteurizedf hut in which the 
raw iharkei milk complies with the grade A -aw milk requirements of the Public 
Health Service Milk Ordinance and Code to the extent shown by raw milk ratings 
of 90 percent or more * 

•N[OTE —All Tfinv should ho pasteurized or boiled, either commercially or at home, before it is consumed. 
** See text for homo method] 


Community 

Date of rating 

Community 

Date of rating 

KENTUCKY 


NORTH CAROLINA—continued 



November 1939. 

RnTobftl__ _ 

Nov. 8.1938. 

July 29,1938. 

Nov. 8,1988. 

Do. 


WilkMbnro__ 

lilSSISStPH 


Windsor ^ . _ _ 



Woodvlllft_ _ 


Oct. 17,1938. 

Nov. 22,1938. 

Nov. 30,1938. 



OKLAHOMA 




Hnify _ 

Jan. 4, 1939. 

Hobart _ _ r . , 

Jan. 19, 1938. 


Nov. 1938. 



Dec. 6,1938. 

Oct. 12,1938. 

SOUTH CAROLINA 





HaitsvUle _ _ _ _ 

Nov. 9,1939 

NORTH CAROLINA 

Ahoskie__ 

Oct. 20,1938, 

Nov. 8,1938. 

Oct. 26,1938. 

Aug. 23, 1939. 

July 28,1939. 

Aug. 23, 1939. 

Nov. 8,1938. 

July 8,1939. 

Nov, 7,1938. 

Sept. 18,1939. 

TBimssasB 

Aulander-,^_ 

Hnox County_ 

June 7,1938. 

Apr. 22, 1938. 

Belhaven-.^_ 

Savannah__ 

Bladen boro ^ __ 


Brevard____ 

TEXAS 


CI'rktomiT., __ 


Golerain.......-.....—...._ 

Canyon, tt- 

0(?t. 14,1938. 

prinn_..._........... 

Colorado_ 

Nov. 3, 1939. 

Mar. 16, 1939. 

Edeoton _ 

Commerij_ 

_ 

DaI Tlio 

Apr. 20, 1939. 

Sept. 12.1938. 

FreTooot ^_ 

Feb. 2,1938, 

Auv. 18, 1939. 
i Nov. 8,1933. 

Do. 

Hermit_ 

E[npo Mill?* - _ 


F^lford _ . _^ 

ymoiNU 


TiPwiston_......____ 


TTIH _ 

Feb. 21,1939 

Blackstonc_ 

Nov. 2, 1939. 

Apr. 26,1939. 

Mount Olive_.............. 

Aug. 22, 1939. 

Oct. ‘V), 1038. 

Boydton. . 

Myrfrppsboto - - - ^ ^- 


Krtrth WilkMhnrA . _ . 

July - 1938. 

Sept. -0, 1939, 

Nov. 8,1938. 

WEST VIROINIA 


pilnl Mniintflin . 


Fowellsville_ 

GrantsviUfi_ _ _ 

June 7, 1939. 




1 Note particularly the percentage of milk pasteurized in the yarious communities listed in these tables 
This percentage is an important factor to consider in estimating the safety of a city's milk supply. 


DEATHS DURING WEEK ENDED DECEMBER 30, 1939 

{From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 



Week ended 
Deo. 30,1939 

Correspond¬ 
ing week. 1938 

Data from 88 large cities of the United States: 

Total deaths ___ _ _ _ . . ^ _ _ _ 

8,901 

19,757 

429,419 

465 

1673 

25,713 

66,393,376 

10,624 

8.3 

9.8 

9,178 

Averago for a prior years _ _ . . . _ _ _ 

Total deaths, 62 weeks of year - ^ ^ - - * - 

424,348 

485 

Deaths nnder 1 year of age . . 

Average for 3 prior years.. . 

Deaths under 1 year of age, 52 weeks of year___ 

Data from industrial insurance companies: 

Policies in fome. .. . . 

27,159 

68,321,330 

10,406 

7.9 

9.2 

Nnmher of death olalms . 

Death claims per 1,000 policies in force, annual rate- 

Death claims per 1,000 policies, 52 weeks of year, annual rate_ 


* Data for SO cities. 




































































PREVALENCE OF DISEASE 


Xo health depaHmentf State or locals can effectively prevent or control disease without 
knowledge of when^ where^ and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED JANUARY 13,1940 

Summary 

Influenza continued its rise during the cur-ent week, as was to be 
expected, with 12,516 cases reported, as compared with 9,630 cases for 
the preceding week and with 3,018 cases for the corresponding median 
week of the 5-year period 1935-39. The highest incidence is still 
shown in the South Atlantic and South Central areas, where 6 States 
reported 9,902 cases, or nearly 80 percent of the total for the week. 
The plotted curve shows a much earlier and sharper rise in the disease 
this winter than that for either last year or the 5-year median. 

While the figures for all of the other 8 important communicable dis¬ 
eases, with the exception of typhoid fever and poliomyelitis, showed 
slight increases from the preceding week, all were below the median 
expectancy except poliomyelitis. The total number of cases for 
poliomyelitis reported was 42, as compared with 43 for the preceding 
week and with 22 for the 5-year median. Only 3 States reported more 
than 2 cases, however. The largest number of cases and the lai^est 
merease is shown for California, where 16 cases were reported as com¬ 
pared with 8 cases for the precedh^ week. 

Maryland reported 5 cases of tularaemia, and the South Atlantic 
and South Central States reported 39 cases of endemic typhus fever, 
as compared with 24'cases for the preceding week. The incidence of 
smallpox and typhoid fever remained low as compared with the me¬ 
dian expectancy. Of the 110 cases of smallpox reported, 77 oases, or 
70 percent, occurred in three States—Minnesota, Iowa, and Colorado. 

(128) 
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rn<tps of certain diseases reported by telegraph by State health officers for the week 
ended January IS, 1940, and comparison with corresponding week of 19S9 and 
S-year median 

ThP*!e reports are preliminary, and the flpuros arc subject to chantre when later returns arc recelvc<l by 

*^f«%i!L^A?S^thef?nowinp tables, a zero (0) Indicates a positive report and has the same siscniflcance as 
ft™ while leaders f -) represent no report with the implication that cases or deaths may have 
but^w not reported to the State health officer. 
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Cases of certain diseases reported by telegraph by State health ojicers for the week 
ended January ISy 1940, and comparison unth corresponding week of 1939 and 
5-year median —Continued 



Meninpritis, menin¬ 
gococcus 
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Jannary 19,1940 


rnapn fif certain diseases reported by telegraph by State health officers for the weelz 
ended January IS, t9J,0, and companson with corresponding week of 1839 and 
S-year wedicm— Continued_ 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and para¬ 
typhoid fever 

Division and State 

Week ended 

Medi- 

Week ended 

Mcdi- 

Week ended 

Medl- 

W^eek ended 

Medl- 

Jon. 

1940 

Jan. 

14, 

1039 

an, 

1935- 

39 

Jan. 

13. 

1940 

Jan. 

14, 

1939 

an, 

1935- 

39 

Jan. 

13, 

1940 

Jan. 

14, 

1939 

an, 

1935- 

39 

Jan. 

13, 

1940 

Jan. 

14, 

1039 

an, 

1935- 

30 

w. so. CEN. 

2 

0 

0 

9 

18 

18 

3 

9 

■ 

4 

2 

2 


0 

0 

1 

19 

15 

18 

0 

1 


7 

8 

8 




0 

35 

47 

47 

6 

11 


2 

4 

4 


4 

2 

1 

61 

111 

111 

2 

22 

12 

12 

4 

14 

mountain 

A/Tmifanil 

0 

0 

0 

62 

24 

66 


2 

9 

0 

2 

1 


1 

0 

0 

12 

9 

19 


14 

14 

0 

0 

1 

__ 


0 

0 

6 

8 


■i 

2 

2 

1 



If — * 

PnlArftrln 


0 

0 

27 

50 

61 

33 

27 

7 

1 

2 

0 

llVre^eo __ 


0 

0 

14 

14 

24 

1 

0 


0 

5 

5 

Arizona. 


0 

0 

7 

7 

11 

1 

16 


2 

1 


Ufflh ® _ 

1 

0 

0 

24 

33 

33 

1 

1 



0 

0 

PAriFIC 













Washington.....—--- 

0 

1 

1 

49 

61 

66 


8 

31 

1 


2 

Oreeon __... 

0 

1 

1 

23 

66 


3 

14 

12 

1 

3 

3 

California. 

16 

3 

8 

161 

206 

217 


17 

12 

1 


4 

Tot'll - 

42 

16 

22 

4,134 

5,287 


1 110 

466 

316 

78 

122 

130 







2 weeks 

^85" 

■ 

wm 


9. Tiff 

11,437 


~4T 

591 


220 



Whoopinfi coimh, 
week ended 


Whooping cough, 
w'eek ended 


Division and SUle 


Division and Btate 


Jan. 13, Jan. 14, 
1940 1939 


Jan. 13, Jon. U, 
1040 1039 


NEW ENG. 


SO. ATL.—continued 


Maine . 

05 

TTftmpshirft . _ _ 

21 

Vermont * . 

40 

Ma'isachus'^tts .. 

152 

Rhode Idand . 

16 

rnTinPOtifiiit _ _ 

87 

MID. ATL. 


New York. 

487 

New Jersey. 

116 

Pennsilvania. .. 

414 

E. NO. CEN. 


Ohio _ 


Indiana 

43 

Ulionts __ _ 

119 

Michigan * . 

101 

Wisconsin _ _ 

101 

W. NO. CEN. 

Minnesota . 

72 

Iowa_ ,, ,,, , 

9 

Missouri ... 

3 

North Dakota . 

13 

South Dakota _ 

4 

Nebraska. . 

1 

TTaniMig 

36 

SO. ATL. 


Delaware _ _ 

3 

Maryland *_ 

SO 

DIst. of Ool . 

6 

Virginia . 

29 

West Virginia . 

11 


42 

1 

93 

227 

86 

113 


7fi6 

518 

401 


North Carolina®. 
South Carolina * 

( «orc:Ia*.. 

Florida®. 


39 

10 

14 

7 


384 

73 

14 

14 


Kentucky. 
Tennmee.-. 
Alabama ® . 
Mississippi 


0 9 

17 21 

13 28 


W. so. CEN. 


260 

25 

407 

220 

318 


38 

12 

20 

8 

1 

6 


Arkansas... 
Louisiana ®. 
Oklahoma.. 
Texos *. 


MOUNTAIN 


Montana.... 

Idaho . 

Wyoming..- 
Colorado.—- 
Now Mexico. 

Arizona- 

Utah a. 


PAaFIC 


3 

2 

0 

94 


9 

1 

1 

90 


3 

6 

6 

15 

14 

37 

79 


26 

2 

6 

44 

21 

6 

12 


6 

41 

28 

63 

36 


Washington. 

Oregon.. 

California... 

Tot^.... 

2 weeks.. 


27 

183 


2,794 


4,871 


24 

24 

103 


4,659 


8,354 


I New York City only. 

® Period ended earlier than Saturday. _ „ « . 

* Typhus fever, week ended J«n. 13,1940j^39 cases os follows: North Carolina, 1; Stinth Carolina, 6; Georgia, 
13; Florida, 4; Alabama, 7; Louisiana, 2; Texas, 6. 
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WEEKLY REPORTS FROM CITIES 

Citu reports for week ended Dec. 30, 1939 

This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of shoW' 
Jng a cross section of the current urban Incidence of the communicable diseases listed in the table. 



Diph- 

Influenza 

Mea- 

Pneu- 

Scer^ 

let 

Small- 

Tuber- 

Ty¬ 

phoid 

fever 

cases 

Whoop- 

Ing 

cough 

cas^ 

Deaths, 

all 

causes 

State and city 



sles 

cases 

monia 

deaths 

pox 

cases 

culosls 

deaths 

theria 

cases 

Cases 

Deaths 

fever 

ca^s 

Data for 90 cities: 












5-year average.. 
Current week 

194 

610 


1,354 

4S3 

911 

1,524 

925 

2S 

359 

23 

1.064 


120 

4-^ 

49 

494 

0 

321 

16 

- 

519 






Maine: 












Portland_ 

0 


0 

5 

3 

2 

0 

0 

0 

6 

25 

New Hampshire: 










Concord _ _ 

0 


0 

0 

0 

0 

0 

2 

0 

0 

9 

M'znchester_ 

0 


0 

0 

1 

1 

0 

1 

0 

0 

18 

Vermont; 











Barre.._ 












BnrliTnrton _ . 

0 


0 

0 

0 

0 

0 

0 

0 

10 

9 

Rutland __ . 

0 


0 

0 

0 

0 

0 

0 

0 

0 

4 

Massachusetts: 












Boston.. 

1 


1 

33 

15 

32 

0 

5 

1 

14 

216 

FaU River 

0 


0 

0 

1 

1 

0 

1 

*0 

10 

38 

Springfield 

0 


0 

0 

0 

2 

0 

0 

1 

4 

45 

'iVorc^ter_ 

0 


0 

0 

6 

7 

0 

3 

0 

1 

50 

Bhode Island; 









Pawtucket 

0 


0 

0 

0 

0 

0 

0 

0 

0 

26 

Providence. 

1 


0 

100 

4 

4 

0 

2 

0 

6 

65 

Connecticut: 










Bridgeport 

0 


0 

0 

2 

6 

0 

3 

0 

0 

40 

Hartford_ 

0 


0 

0 

2 

3 

0 

1 

0 

3 

54 

New Haven, 

0 


0 

0 

2 

5 

0 

0 

0 

6 

72 

New York: 









BiifTalo_ 

0 


0 

2 


8 

0 

4 

0 

7 

119 

New York_ 

2^ 

9 

2 

24 

61 

107 

0 

07 

1 

60 

1,471 

Rochester. . 

0 

2 

0 

0 

4 

1 

0 

2 

0 

3 

69 

Syracuse 

0 


0 

0 

2 

4 

0 

0 

0 

13 

49 

New Jersey: 











Camden . 

0 

1 

1 

0 

1 

5 

0 

0 

0 

0 

37 

Newark. 

0 

1 

fl 

! 2 

7 

15 

1 0 

9 

! 1 

11 

104 

Trenton_ 

0 


0 

0 

1 

2 

; 0 

0 

0 

0 

41 

Pennsylvania. 







I 




Philadelphia— 

6 

5 

2 

6 

27 

1 60 

0 

22 

1 

69 

498 

Pittsburgh 

8 

2 

3 

1 

14 

33 

0 

9 

0 

5 

150 

Reading. 

2 


0 

0 

2 

0 

0 

0 

0 

5 

1 32 

Scranton _ 

0 



0 

5 

0 


0 

0 


Ohio: 












Cincinnati 

2 


1 

0 

3 

23 

0 

4 

0 

6 

127 

Clevdand.. 

1 

127 

0 

1 

15 

40 

0 ' 

15 

1 

25 

215 

Columbus. 

4 

2 

2 

0 

3 

3 

0 

0 

0 

1 

90 

Toledo 

0 

1 

0 

4 

5 

8 

0 

2 

0 

4 

72 

Indiana; 









Anderson 

0 


0 

0 

1 

0 

0 

0 

0 

0 

4 

Fort Wayne..— 

1 


1 

0 

2 

4 

0 

0 

0 

0 

28 

Indianapolis.... 
Muncie _ 

4 


2 1 

3 ! 

11 

17 

0 

6 

0 

3 

117 

0 


0 

1 

2 

0 

0 

0 

0 

0 

14 

South Bend.... 

0 


0 

1 

1 

3 

0 

0 

0 

2 

16 

Terre Haute.... 

1 


2 

0 

2 

0 

0 

0 

0 

0 

29 

BUnois; 









Alton. __ . 

0 


0 

0 

0 

2 

0 

0 

0 

0 

7 

Chicago. _ 

9 

6 

3 

8 

39 

176 

0 

34 

2 

41 

737 

Elgin_ 

0 


0 

0 

1 

1 

0 

0 

0 

3 

14 

Moline _ . . _ 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

7 

Springfield 

0 


0 

0 

5 

0 

0 

0 

0 

0 

24 

lCi<£iian: 












Detroit. _ 

2 

1 

2 

3 

26 

49 

0 

15 

2 

18 

290 

Flint. 

0 


0 

0 

0 

21 

0 

6 

0 

0 

SS 

Grand Hapids.. 
Wisconsin: 

0 


1 

1 

2 

20 

0 

0 

0 

0 

43 












Kenosha_ 

0 


0 

1 

0 

0 

0 

0 

0 

5 

5 

Madison_ 

0 


0 

0 

1 

1 

0 

0 

0 

3 

9 

Milwaukee_ 

0 


0 

0 

6 

24 

0 

3 

0 

5 

106 

Racine .... 

0 


0 

0 

0 

1 

0 

0 

0 j 

5 

12 

Superior. 

0 


0 

2 

2 1 

2 

0 

0 

0 1 

0 

13 

Minnesota* 




i 





Duluth . 

0 


0 

60 

5 

4 

0 

1 

0 

0 

37 

Minneapolis.... 
St. Paul. 

1 


0 

2 

6 

20 

0 

0 

0 

3 

121 

0 


0 

1 

4 

12 

0 

1 

0 

18 

59 


»Pigurcs for Barre, Vt., estimated; report not received. 


































































































Cedar Rapids,. 

Davenport- 

Des Moines.-.. 

Sioux City- 

Missouri: . 

Kansas City.... 

St. Joseph- 

St. Louis- 

North Dakota: 

Fanjo . 

Grand Forks.— 

Minot . 

South Dakota: 

Aberdeen- 

Nebraska: 

Lincoln- 

Omaha.. 

Kansas- 

Lavrrenco- 

Tooeka - 

Wichita.— 


Delaware: 

Wilmington.. 

Moryl'^nd: 

BaMi-’ore. 

CuTr.» 1 .nd_ 

Frederick. 

Dist. of Col.: 

Washington.. _. 
\TrgInh 

Lynchburg_ 

Norfolk . 

Rfc>iT^ond_ 

Roar ke. 

West Vircrinia: 

Charleston. 

Huntington.... 

Wheeling . 

North Carolina: 

Gastonia. 

R'»Ieigh . 

' Wilmington_ 

Winston-Salem. 
South C'>rolina: 

Charleston. 

Fl^vence . 

Greenville. 

Georgia: 

Atlanta . 

Brunswick. 

Savannah. 

Florida: 

Miami. 

Tampa_ 

Kentucky: 

Ashland_ 

Covington. 

Lexington. 

Louisville_ 

Tennessee: 

Knoxville. 

Memphis_ 

Nashville_ 

Alabama: 

Birmingham_ 

Mobile.. 

Montgomery... 


Fort Smith_ 

Little Ro(5k_ 

Louisiana: 

Lake Charles_ 

^ew Orleans_ 

. 

Oklahoma: 

Oklahoma City. 
Tulsa_ 
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City reports for week ended Dee. 80j 1989 —Continued 


State and city 


Texas: 

Dallas__ 

Fort "Wortli.-.. 

Galveston. 

Houston. 

San Antonio.... 

Montana: 

Billings. 

Great Falls. 

Helena. 

Missoula_ 

Idaho* 

Boise. 

Colorado: 

Colorado Spgs.. 

Denver. 

Pueblo. 

New Mexico: 

Albuquerque... 

Utah: 

Salt lake City. 


Washington: 

Seattle.. 


Spokane. 

Tacoma. 


Salem. 

Oalifomia: 


Los .A.ngeles.... 
Sacramento .. 


San Francisco.. 




Ence^aliti^ epidemic or lethargic.— Qbsks: Portland. Maine, 1; New York, 3; Sioux City, 1. 

Pellagra.—Cases: Charleston, S. C., 2; Atlanta, 1; Savannah, I. 

Typhus /errr.—Case^* Charies*on, 8. C., 1; Savannah, 1; Miami, 1; Nashville, 1: Mobile. 1; New Orleans, 2. 








































































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Week ended December 9,1939 .— 
During the week ended December 9, 1939, cases of certain com¬ 
municable diseases were reported by the Department of Pensions and 
National Health of Canada as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

Ontar¬ 

io 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Al¬ 

berta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis 


1 


3 

1 





K 

Cbif'fe'GT’poT _ 


9 

12 

242 

601 

67 

63 

65 

69 

wwm 

pjphthorift _ 


1 


85 

8 


3 

62 

Influenza____-_ 


64 



45 

1 



25 

135 



1 


80 

279 


1 

l7 

28 

476 

'Miir pp __ 


1 


27 

139 

11 

24 

3 

18 

223 

]^pup oria ____ 

1 

14 



14 

1 



7 

37 

Polin'^ yelitiS—- 




2 

2 

1 

■■IIIlH 



5 

Scarlet fe\er- 

4 

.l6" 

19 

146 

174 

23 


■""sr 

19 

435 

Sirollpov 









4 

4 

Tnchoira_ 







■HBB 


1 

1 

Tuberculosis _ 


7 


46 

36 

7 

22 

4 


122 

Tsphold and para- 











t\ phoid fever.. 


1 


13 

3 

1 

1 

1 


20 

Whooping cough. 

1 

24 


67 

87 

39 

46 

21 

15 



JAMAICA 

Communicable diseases — 4- weeks ended December 28, 1939 .—During 
the 4 weeks ended December 23, 1939, cases of certain communicable 
diseases were reported in Kingston, Jamaica, and in the island outside 
of Kingston, as follows: 


Disease 

Kingston 


Disease 

Kingston 

Other lo¬ 
calities 

Chiftkenpnr. _ 

2 

19 

liepmqy ^ _ 


1 

Dfphthprifl 

1 

5 

Puerperal fever. 


2 

D\gentpry _ _ _ 

6 

5 

Tubpreiilosia 

21 

72 

Erj-sipolfts 

1 

2 

Typhoid fover 

7 

62 







REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note.— 'A cumulative table giving current information regarding the world prevalence of quarantinable 
diseases for a six-month period appeared in the Frsuc Health Repobts of December 29, 1939, pages 2319- 
2333. A cumulative table will appear in future issues of the Ptnauc Health Repobts for the last Friday 
of each month. 

Plague 

Bolivia—Chuguisaca Department — Chuguisaca .—During the period 
August 1 to September 30, 1939, 1 case of pneumonic plague was 
reported in Chuquisaca, Chuquisaca Department, Bolivia. 

( 133 ) 
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Brazil. —^During the months of April and May 1939, plague was 
reported in Brazil as follows; Alagoas State, 8 cases, 3 deaths; Per¬ 
nambuco State, 9 cases, 4 deaths; Sao Paulo State, 1 case. 

Thailand—Kamphaeng Baji Ptovince. —During the week ended 
December 30, 1939, 6 cases of plague were reported in Kamphaeng 
Bajr Province, Thailand. 


Typhus Fever 

Cuba—Final del Bio Province. —^According to a report dated Decem¬ 
ber 13, 1939, 1 case of typhris fever was reported in Pinar del Eio 
Province, Cuba. 

Yellow Fever 

Brazil—Espiriio Santo State—Guarapari —On December 14, 1939, 
1 death from the jungle type of yellow fever was reported in Guarapari, 
Espirito Santo State, Brazil. 

Ivoiy Coad — Sankadiokro. —On December 31, 1939,1 fatal case of 
yellow fever was reported in Sankadiokro, Ivory Coast. 



Public Health 
Reports 

VOLCME 55 JANUARY 26,1940 NVMBBB 4 


IN THIS ISSUE 


Disabling Childhood Diseases Observed in National Health Survey 
Ocular Manifestations of Riboflavin Deficiency (Arihoflavinosis) 
Study of the Origin of Induced Pulmonary Tumors in Strain A Mice 


FEDERAL SECURITY AGENCY 

UNITED STATES PUBLIC HEALTH SERVICE 

Thomas Pahran, Surgeon General 

DIVISION OP SANITARY REPORTS AND STATISTICS 
'"HARLES V \in\% Asmtan* Surjeon Gene^a’y Chuf of Dinmn 


The Public Health Reports, first published in 1S78 under authorn\ of an 
act of Congress of April 29 of that year, is issued weekly by the United States 
Public Health Ser^dce through the Division of Sanitary Reports and Statistics, 
pursuant to the following authority of law: United States Code, title 42, sections 
7, 30, 93; title 44, section 220. 

It contains (D current information regarding the prevalence and geographic 
distribution of communicable diseases in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, tji)hus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other pertinent information 
regarding sanitation and the conservation of the public health. 

The Public Health Reports is published primarily for distribution, in accord¬ 
ance with the law’, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as supplements, in w’hich forms they 
are made available for more economical and general distribution. 

Requests for and communications regarding the Public Health Reports, 
reprints, or ishould be addressed to the Surgeon General, United 

States Pubjis^lfelltti Servifce, Washington, D. C. Subscribers should remit direct 
to the Superintendent of Bogpments, Washington, D. C. 

Librarians and others should preseiVe their copies for binding, as the Public 
Health Service is unable to supply the general demand for bound copies. Indexes 
I will be supplied upon request. 

U^TTJED STATES GOYERNMEOT PRIMING OFFICE, WASHINGTON’: 1940 
"Stp ^perintendent of Documents, Washington, D. C. 

Subscription price $2.50 a Year 

(n) 



CONTENTS 


Paso 

The disabling diseases of childhood. Their characteristics and medical 
care as observed in 500,000 children in 83 cities canvassed in the National 

Health Survey, 1933-36. 1. Characteristics and leading causes_ 135 

Ocular manifestations of ariboflavinosis___ 157 

Origin of induced pulmonary tumors in strain A mice_ 169 

Court decision on public health... 1.70 

Deaths during week ended January 6, 1940: 

Deaths in a group of large cities in the United States_ 172 

Death claims reported by insurance companies_ 172 

PREVALENCE OF DISEASE 

United States* 

Reports from States for the week ended January 20, 1940, and com¬ 
parison with former years_ 173 

Weekly reports from cities: 

City reports for week ended January 6, 1940 _ 177 

Foreign reports: 

Brazil—Rio de Janeiro—Polioim elitis- 180 

Canada—Provinces—Communicable diseases—Week ended Decem¬ 
ber 16, 1939. 180 

Cuba—Provinces—Notifial)le diseases—4 weeks ended November 11, 

1939.------- 180 

Irish Free State—Vital statistics—Quarter ended September 30, 

1939___--- 181 

Scotland—Vital statistics—Third quarter 1939. 181 

Virgin Islands—Notifiable diseases—October-December 1939_ 181 

Yugosla\ia—Communicable diseases—4 weeks ended December 3, 

1939...... 

World distribution of cholera, plague, smallpox, typhus fever, and 
yellow fever— 

Cholera- 182 

Plague_ 183 

Smallpox_ 184 

Typhus fever_ 185 

Yellow fever_ 186 

(ni) 
























Public Health Reports 

Vol 55 • JANUARY 26, 1940 • No. 4 
THE DISABLING DISEASES OF CHILDHOOD' 

Their Characteristics and Medical Care as Observed in 500,000 Children in 83 
Cities Canvassed in the National Health Survey, 1935-1938 

I. CHARACTERISTICS AND LEADING CAUSES 

By Dobotht F. Holland, Statistician, United States Public Health Service 

The decline in the death rate which has occurred in the present 
century is largely the result of the reduction in the mortality of child¬ 
hood. The diseases which have been brought under most successful 
control are infectious in nature, and the benefits of this advance have 
accrued mainly to the period of childhood in wluch these diseases are 
most frequent. While notable progress has been made in reducing 
childhood mortality, children continue to experience a high frequency 
of illness, of which the preventable diseases remain a major cause. 
These facts are familiar to the private practitioner and the medical 
and nursing personnel of official and nonofficial health agencies. It 
is believed, however, that a review of the characteristics of illness in 
childhood may be of use in redefining the objectives of professional 
and lay workers in the field of child health. 

The disabling illnosses occuning in a 12-month period in over 
500,000 children canvassed in the National Health Sun'ey present 
the basic data required for such a broad analysis. The records relate 
to illness as it is recognized by the layman and eniunerated in a 
house-to-house canvass. This method was first used in a representa¬ 
tive general population by the Committee on the Costs of Alcdical 
Care in 1928-31 (1). The National Health Survey, made in 1935-36, 
represents its most recent and extensive application. 

The second report in this series on disabling illnesses in childhood 
will consider the medical and nursing care of the diseases of children 
as observed in the survey. The present report thus serves the further 
purpose of providing a basis for the interpretation of the results 
relating to medical services received by the siurveyed group. 

• From the Division of Public Health Methods, Section on Medical Care Studies, National Institute of 
Health. 
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METHOD OF THE SURVEY 

The records of illness which form the basis of the present report 
represent a 12-month experience of over half a million children in 
almost thi-ee-quarters of a million families canvassed by the United 
States Public Health Service in the winter of 1935-36. The canvass 
was Nation-wide in respect to its coverage of urban communities, 
^^hich included 83 cities in 18 States,^ but the scope of the survey 
permitted only a limited sampling of rural areas in 3 States. 

The surveyed cities were selected in such a manner as to give 
adequate representation to each geographic area, but financial con¬ 
siderations made it impossible to include the number of cities required 
to give an urban sample having the same composition by city-size as 
the total urban population of the country.^ Internal representative¬ 
ness of the surveyed population was obtained by making a complete 
canvass of 51 cities of less than 100,000 population, and samplfcg - 
the households of 31 cities of 100,000 population and over, and 1 
city of the former population class.’* 

The information concerning the social and economic characteristics 
of the family and its illness record in a 12-month period was obtained 
by the enumerator from a lay informant, usually the housewife.® 
‘‘Illness^was defined as a disease, injury, or permanent gross im¬ 
pairment, congenital or acquired, which had caused disability for at 
least 7 consecutive days in a 12-month period falling approximately 
in the year 1935. An exception to this definition was made in the 
eniuneration of chronic diseases and gross permanent impairments 


1 A list of the surveyed cities is given in Appendix B of “The National Health Survey: Scope and Method 
of the Nation-Wide Family Canvass of Sickness in Relation to its Social and Economic Setting," by CKiorge 
St. J. Perrott, Clark Tibbitts, end RoHo H. Britten. Public Health Reports, 54* 1C63 (1039). 

s The distribution of the surveyed population by geographic area agrees closely with that of the total 
urban population as enumerated in the Federal Census of 1930. The distribution by population class of 
the city of residence is necessarily somewhat less representative, 74 percent of the surveyed population 
being drawn from cities of 100,000 and over as compared with 52 percent for the total urban population in 
1930. For the cities of 25,000 to 100,000 population the corresponding figures were: Health Survey, 14 per¬ 
cent; Census of 1930,19 percent; and for cities of less than 25,000 population: Health Survey, 12 percent; 
Census of 1930, 29 percent. 

3 The sampling procedure consisted of a random seketion of districts to bo canvassed within each city, 
the districts used being those outlined for the enumeration of the population in the Federal Census of 1930. 
Districts containing approximately equivalent units of population were obtained by arbitrary division of 
the Census enumeration districts having a population in excess of 1,000. The number of such districts to be 
surveyed was determined by the number of surveyed families required to give a sample adequately repre¬ 
senting the given city and sufficient to produce an urban sample representative of all regions of the country 
and, within the limitations of the survey, balanced in respect to size of the cities included. A complete 
couvass was made of the districts selected in this manner. For a complete description of the sampling 
procedure, see the publication referred to in footnote 1. 

* The proportion of surveyed children under 10 years of age was somewhat lower than in the total popu¬ 
lation of the surveyed cities as enumerated in the Federal Census of 1930. The comparative figures (i. e., 
children under 10 years as a percentage of children under 15 years) are as follows: Cities of 100,000 population 
and over, Health Survey, 62.4, Census, of 1930, G5.S; cities of 25,000 to 100,000 x>opulation. Health Survey, 
63.1, Census of 1030, 67.5; cities under 25,000 population, He^th Survey, 63.0, Census of 1930, 65.5. 

* A reproduction of the survey schedule is induded in the publication referred to in footnote 1. 

* Certain exceptions to this definition were made. Records of all confinements, hospital cases, and deaths 
were taken without limitation as to the duration of disability. 
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which were recorded without Jimitation as to the existence or duration 
of disability. 

TVith the exception of the data on orthopedic impairments, the 
illnesses of childhood considered in this report are restricted to those 
disabling for a minimum of 7 consecutive days. In the period of 
childhood, disability was used in the sense of interference with normal 
activity, i. e., play of the preschool child or school attendance of older 
children. The latter criterion of disability is objective, but the lack of 
similarly definitive measures of disability among infants and very 
young children may lead to an imderstatement of the frequency and 
duration of disabling illness in the early years of childhood. 

Confirmation of the informant’s statement of the cause of illness 
was requested from the attending physician for cases so attended, but 
the majority of the medical causes of illness are those assigned by the 
lay informant. The diagnoses of illnesses having multiple causes were 
listed by the enmnerator in order of their importance as causes of 
incapacity. In the subsequent coding of these records, the primary, 
as distinguished from the contributory, cause of illness was taken as 
the diagnosis which had caused the longest period of disability. An 
illness due to multiple causes was considered as a single illness, but 
data concerning the several causes were coded separately so that all 
cases of a given disease could be segregated, whether designated as the 
sole, primary, or contributory cause of the illness. 

The present report relates principally to a 12-month illness exper¬ 
ience of 518,767 white children mider 15 years of age living in 83 
sxirveyed m*ban communities.^ Included in this total are 373,446 
children of those ages in 31 surveyed cities of 100,000 population and 
over, 78,426 children m 10 cities of 25,000 to 100,000 population, and 
66,895 children in 42 cities under 25,000 population. The results of 
the survey of children in rxiral areas, and of canvassed Negro children 
are considered only incidentally. 

CHARACTERISTICS OF DISABLING ILLNESS IN A 12-MONTH PERIOD 

Frequency .—Among white urban childron, the period included in the 
first 10 years of life, exclusive of infancy, is characterized by a high 
frequency of illness which is not again approximated until the period of 
old age. This fact, first established by Sydenstricker’s studies of 
illness in Hagerstown, Md. (J^), was confirmed by the results of the 
canvass of representative white familios made by the Committee on 
the Costs of Medical Care (f, S). The results of the National Health 
Survey show general agreement with these earlier studies. 

Among children 5 to 9 years of age, the frequency rate of disabling 
illness was 305 per 1,000. This rate was higher than that in any age 


»The majority of tabulations of data which form the basis of the present report cxf*lnde 14,194 white 
children under 15 years of age in families whose annual income was reported as *‘unkno\sn.” 
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period observed, exceeding even the rate for persons over 65 years of 
age. Next in order of magnitude was the rate for children of pre¬ 
school age (1 to 4 years), 251 per 1,000. In the age period 10 to 14 
years, the rate was 153 per 1,000, representing a notably lower in¬ 
cidence than in the preceding quinquennium.^ The experience of a 
sample of the surveyed child population forms the basis for these 
rates (see Appendix table 1). 

The nature of the age variation in the frequency rate of disabling 
illness may be observed in figure 1. The rates plotted are based on 
the experience of 280,073 white persons in 8 large cities included in the 
survey. Appendix table 1 presents the frequency rates by age in the 
surveyed white population of these 8 cities, and in a sample of the 
entire surveyed white population of 83 cities. It will be noted that 
the absolute magnitude of the frequency rates in the two surveyed 
groups shows consistent differences, but the relative variation of the 
rates by age is of the same nature. The rates for the 8 cities are 
plotted since other data shown in figure 1 relate to this surveyed 
group. 

The method of the present survey imposes certain limitations on 
the definition of the characteristics of disabling illness among infants 
under 1 year of age. The disabling illnesses recorded in the survey 
were those occurring in the 12 months prior to the date of the canvass. 
Infants imder 1 year of age, as of the survey date, were the survivors of 
births ocemring in the preceding 12 months, and were, thei’efore, 
exposed to the risk of illness for periods varying from less than a 
month to 12 months. In this respect, the illness experience of infants 
under 1 year of age differs from that of the population at ages 1 year 
and over, which, with the exception of persons dying in the survey 
year, was exposed to the risk of illness for 12 months. The conver¬ 
sion of the various measures of illness among infants under 1 year of 
age to a 12-month basis involves certain assumptions concerning the 
incidence rate of illness at specific months of age in the first year 
which cannot be verified on the basis of existing morbidity data. 
Future analysis of the results of the National Health Survey may con¬ 
tribute information on this point. The present report adopts the 
practice of expressing the observed rate of illness among infants under 

* The frequency rate of disabling illness among children in certain can\ asbed rural areas showed departures 
from the pattern of age variation observed in the urban group. Among rural farm children canvassed in 
Missouri, the highest rate wa^ observed not at the ages 5 to 9 years, but in the foUowmg quinquennium; in 
hlichigan, the rate for rural farm children 10 to 14 years old was lower than that for ages 5 to 9, but repre¬ 
sented S6 percent of the rate for children under 15, compared with 68 percent for rural nonfaim children in 
this State. The results are consistent with previous studies (4, S) of the age incidence of certain acute com¬ 
municable diseases which indicate a later age of attack in rural areas. A future report in this series will 
consider the results of the survey of children in rural areas. 

On the other hand, a preliminary report has indicated that the highest disabling illness rate among Negro 
children occurs in the ^es under 5 (6 ). This difrerence, in comparison with the experience of white children, 
Sa aooomited for in part by the diaracteristlc differences exhibited by the two groups in the incidence of the 
common communicable of childhood. 
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1 year of ago per 1,000 live births. Such a rate permits certain 
internal comparisons within the peiiod of infancy, but its absolute 
magnitude in relation to the rates observed at subsequent ages is 
without significance.® 




[eBl UNDER iO is>t4 r////A 2S-C4 IDH AND OVER 

Figure l.—Frequency, disabUity, and recovery rates of illness disiblin? for 7 coiibvCuti\e dajs or loi.,v r, 
and the observed death rate based on all fatal cases in a 12-month period, by aiio—2S(i,073 \\hi£p ptTsons 
in 8 large cities canvassed in 1935-36. The rates for infants under 1 year of age are not shown since the 
period of exposure was less than 12 months. 

Severity .—^The effect of the h^h frequency of illness on child health 
is ameliorated by the low mean duration and high recoveiy rate 
which characteiize childhood illness except in the period of infancy, 

* The only published data available on the incidence of illness among infants in a repiesentative popula 
tion are those obtained in the survey of the Committee on the Costs of Medical Care, reported by Folk, 
Xlem, and Sinai (1). These authors show the incidence rate of illness, disablins and nondisabling, among 
<1) Infants bom during the survey year, and (2) infants under 1 year of age at the beginning of the 12-month 
period of observation. The exposure of the second group comprises part of the fin»t and second year^ of life. 
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The severity rate, i. e., the mean duration of illness, was found to be 
lowest in childhood (Appendix table 1). As a result, the amount of 
disability accruing from the illnesses of childhood was disproportion¬ 
ately low with reference to the high frequency of illness at this period. 
This may be observed by a comparison of the frequency and disability 
rales plotted in figure 1. 

At specific ages of childhood, the relative variation in the disability 
and frequency rates was similar, the maximum point in both rates in 
the period of childhood occurring at ages 5 to 9. Children 5 to 9 
years of age (including both sick and well) experienced 8 days of dis¬ 
ability per capita in the 12-month period from illness involving a 
minimimi of 7 consecutive days of disability. Next in order was the 
rate for childi^en of preschool age, 7 days per capita. In the age 
period 10 to 14 years, the rate was 5 days per capita. This rate is 
high in consideration of the low frequency of illness in this age period; 
it results from a mean duration of illness wliich exceeds that of children 
between 1 and 10 years of age. The disabihty rates at specific ages of 
childhood which are given here (shown in Appendix table 1 and 
figure 1) are based on the experience of 65,136 wliite children in 8 
large cities included in the survey; these data are not yet available 
for the entire surveyed population. 

The severity of illness may be evaluated also by a consideration 
of the probability of its termination in recovery or death. The 
recovery rate in childhood, exclusive of the first year, was foimd to 
be high compared with the rate in the adult period; and the death 
rate, i. e., the incidence of fatally terminating illnesses, is low com¬ 
pared with that of adults over 25 years of age. Within the period 
of childhood, it is notable that the recovery rate was lower and the 
death rate higher among children 1 to 4 years of age than in the 
age period 5 to 9 years. The nature of the age variation in these 
rates may be observed in Appendix table 1 and in the two lower 
graphs of figure 1; the rates are based on the experience of surveyed 
persons in 8 large cities. Appendix table 1 includes also the fre¬ 
quency rates of incompleted cases which had caused disability for 
a minimum of 7 days. It will be noted that in childhood, illnesses 
which were not terminated at the date of the survey formed a lower 
proportion of all disabling illnesses than in the period of adult hfe. 

The death rates observed in the survey are lower than rates based 
on registered deaths; this deficiency results from the method em¬ 
ployed, the house-to-house canvass, which does not obtain complete 
reporting of deaths. Previous surveys conducted by this method 
have shown a similar discrepancy. However, a correction for unre¬ 
ported deaths would not alter significantly the relative magnitude of 
the recoveiy and death rates. 
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Mortalitj" rates are generally recognized as an incomplete measure 
of the importance of a given health problem. The implications of 
this fact are of particular significance in childhood, in which, after 
the first year of life, the probability of recovery from illne&s greatly 
exceeds the probability of death. 

THE DISABLING DISEASES OP CHILDEEN 

Diseases classified in major groups. —Eight out of 10 disabling ill¬ 
nesses among children under 15 years of age observed in this survey 
\s-ere due to the acute communicable diseases of childhood or the 
acute diseases of the respiratory system, including influenza, tonsil¬ 
litis, colds, pneumonia, and bronchitis. Among these 8 cases, about 
5 were acute communicable diseases of childhood, and 3 were cases of 
acute respiratory disease. 

The figures shown in table 1 indicate that the frequency rate of 
disabling illness due to the communicable diseases in children under 
15 years of age was about 12 times as high as the rate for the group of 
major chronic diseases and orthopedic impairments, 14 times as high 
as the rate for acute diseases of the digestive system, and almost 10 
times as high as the rate for injuries due to accident. The communi¬ 
cable diseases are, furthermore, characteristically childhood diseases; 
their frequency declines sharply after the peak in childhood, and 
becomes almost negligible among adults. On the other hand, while 
the frequency of illness due to diseases of the respiratory system is 
likewise h^her in childhood than in the adult period, the incidence 
of these diseases among adults is maintained at a relatively high level. 
The nature of the ago variation in the frequency of disabling illness 
due to these two groups of diseases may be observed in figure 2 
(page 148).“ 

le For the purpose of a broad classiflcalion of the pauses of disablinjr illness in childhood, four groups of 
diseases having certain common characteristics have b(>pn used. By cxcludms; infiuenra, tubcicuiosis, and 
specific infections of the intestinal tract from the specific infectious disiws, a new commumcabU' group has 
been established which comprises mumly the common communicable diseasco i)r childhood —mea'^les, mumps, 
chickenpoz, whooping cough, scarlet fi'vcr, and diphtheria. Influenza has bc(‘n coiiilunod with the disi^ases 
of the nose, throat, and lungs (except respiratory tuberculosis) to form the respjrafory group which, in child¬ 
hood, includes largely acute diseases—tonsillitis, colds, pneumonia, and bronchitis, in addition to influenza. 
The specific infectious disease's of the intestinal tract have bei'n combined with other disi'ases of the digestive 
system to form the diqesfive group, which includes appendicitis, indigestion, bdiousne*'s, diarrhea and 
enteritis, ulcer of the stomach or duodenum, and diseases of the gall bladder oi livi'r. Finally, tuberculosis, 
all forms; nervous and mental dlseasi' or defect; cancer; rheumatism; diabi'tts; cetebral hemorrhage and other 
forms of paralysis: diseases of the heart, arteriosclerosis and high blood pressure, and oth(*r diseases of the 
drculatory system, exclusive of hemorrhoids and varicose veins; and nephntis and other nunvenercal dis¬ 
eases of the genitourinary system, exclusive of circumcision and diseases of the foniale genital organs, have 
been combined under the group of major chronic diseases. By definition, c<nain dirouic diseases of the 
respiratory and digestive systems arc included, respectively, in the respiratory and digestive groups; how¬ 
ever, the incidence of these chronic dibcascs is relatively low in childhood, and among cliildron under 15 
years of age the respiratory and digestive groups of diseast's as used here eonipri >0 ehietiy aeute diseases. 
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Table 1. — Frequency^ severityy and disability rates af illness disabling for 7 consecu¬ 
tive days or longer in a 12-month period classified hy age and cause in broad groups— 
sole or primary causes only — 2,162^74^0 white persons ^ in 83 cities canvassed in 
1935-36 




Com- 
u uri- 
cahle 
dis¬ 
eases 3 

Dis- 

Alajor chronic diseases and ortho¬ 
pedic impairments 

Dis- 



A&e period ^years) 

All 

causes 

ejises 
of the 
respir¬ 
atory 
sys¬ 
tem ^ 

Total 

Tu- 
bercu- j 
losis, ! 

all { 
forms 

Nerv¬ 
ous 
and 
mental 
dls- 
eases 3 

Other 
major 
chron¬ 
ic dis¬ 
eases 6 

Or¬ 

tho¬ 

pedic 

im¬ 

pair¬ 

ments 

of the 
dises- 
tive 
sys¬ 
tem f 

All 

otlier 

dis¬ 

eases 

Acci¬ 

dents 


Frequency rate (disabling > illnesses per 1,000 persons) 


15-24. \ 12 


Co and over. 

276.6 

2.3 

58.6 

134.7 

.9 

9.9 

109.3 

146 

19.6 

33.2 

27.1 


Disability rate (days of disability per person) 

All aces 2 .. 

9 83 

0.70 

1.15 

4.69 

a 32 

1.03 

2.45 

0.89 

a74 

L79 

a 76 

rnder 15_ 

5 93 

2.24 

1.26 

1.12 

.09 

.43 

.32 

.28 

.23 

.72 

.36 

15-24. 

5 31 

.28 

.67 

1.96 

.34 

.81 

.44 

.38 

.53 

L35 

.61 

25-64. 

10 26 

.19 

1.11 

5.14 

.43 

1.28 

2.56 

.87 

.91 

2.03 

.88 

fiS and over. 

35.44 

.15 

2.54 

23.63 

.20 

1.99 

16.26 

5.08 

L96 

5.28 

L97 



Severity rate (days of disability per disabling 

(illness) 


All aces >-- 

57 

23 

23 

168 

243 

190 

123 

306 

59 

54 

48 

Under 15_ 

26 

21 

17 

124 

184 

169 

66 

235 

30 

41 

33 

15-24. 

41 

22 

18 

166 

232 

206 

89 

251 

39 

33 

39 

25-64 . 

69 

38 

26 

164 

256 

188 

116 

305 

66 

54 

51 

65 and over. 

129 

65 

43 

176 

221 

203 

149 

347 

100 

160 

73 


1 Exclusive of persons in fan^Illes for vliloh Income was reported as unknown. 

^ Hates for all c'ics are based on the total cases and total population of known a^s only. 

s Include chiefly the communicable diseases of childhood, measles, mumps, chickenpox, whooping cough, 
scarlet fever, and diphtheria. 

4 Include influenza, pneumonia, colds, bronchitis, tonsillitis, pleurisy, sinusitis, asthma, hay fever, and 
other diseases of the respiratory system except respiratory tuberculosis. 

a Include mental defects. 

Include cancer; rheuiratism; diabetes; cerebral hemorrhage and other forms of paralysis; diseases of the 
heart, arteriosclerosis and high blood pressure, and other diseases of the circulatory system, exclusive of 
hemorrhoids and varicose veins; nephritis and other nonvenereal diseases of the genitourinary system, 
exclusive of diseases of the female genital orsans. 

' Include appendicitis, Ind^estion, biliousness, diarrhea and enteritis, ulcer of the stomach or duodenum, 
disease^ of the gall bladder or liver, and other di^ases of the digestive system. 

< Disabling for 7 consecutive dayx or longer in a 12-month period. All confinements, fatal, and hospital 
cases are Included without reference to the duration of disunity. 


The commimicable and respiratory diseases likewise accounted for 
over half of the disabilily rate of children under 16 years of age in the 
survey year, the communicable diseases disabling each child on the 
average about 2 days and the acute respiratory diseases about 1 day. 
The disability rate for the major chronic diseases (exclusive of tuber¬ 
culosis and nervous and mental disease and defect) was about three- 
tenths of a day per child; the rate for orthopedic impairments was 
approximately the same. Nervous and mental disease and defect 
accounted for a disability rate of about four-tenths of a day per 
child and tuberculosis for one-tenth of a day; however, these diseases 
are incompletely reported in the house-to-house canvass, and the 
actual rates are probably somewhat higher than those observed. 


















143 


January 20,1940 


Broadly considered, the groups of acute communicable and respira¬ 
tory diseases thus include the major diseases of childhood. The 
individual child suffering from heart disease, tuberculosis, or crippling 
impairments presents medical and social problems of the first impor¬ 
tance; on the average, however, these diseases account for relatively 
little disability in childhood. 

Table 2 shows the frequency rates of disabling illness due to the 
two major groups of children’s diseases, the communicable and 
respiratory, among children in the surveyed cities classified by size. 
The incidence of the communicable diseases was notably higher 
among children in the small cities under 25,000 population than m the 
intermediate (25,000 to 100,000 population) and large cities (100,000 
population and over). The excess is not attributable to epidemics 
occurring in the small cities of a single region, since it is apparent in the 
rates of small cities in each geographic area. The difference in the 
magnitude of the frequency rates of the communicable diseases 
among children in the small and large cities is not explained by 
variation in age composition of the child population, since the age 
distribution of children in the three groups of surveyed cities was 
found to be essentially the same. Furthermore, the excess in the 
frequency rates among children in the small cities, compared 'vvuth 
the large cities, is of a high order only for the group of communicable 
diseases. 


Table 2. —Frequency rate and frequency index of disabling^ illness in ckillhood 
in a 12-month period^ by cause in two major groups in surveyed cities clars 2 fied 
by geographic area and size—sole or primary causes only — 518J67 white children 
under 15 years of age in 88 cities canvassed in 1935-36 


Area and population dass of surveyed city 


Total urban, all areas 
100.000 and over™. 

25,000-100,000_ 

Under 25,000._ 


Northeast: 

25,ooa-ioaooo. 
Under 26,000-. 
Central: 

25,000-100,000. 
Under 25,000.. 
West: 

25,000-100,000. 
Under 26,000.. 
Sonth* 

25,000-100,000. 
Under 25,000.. 


All causes 

Communica¬ 
ble diseases ^ 

Diseases of 
the respira¬ 
tory system * 

All othe^ 
causes 

1 Frequency rate (disabling illnesses per 1,000 persons 


under 15 years of age) 


224.6 

105.4 

74.2 

45 0 

211.7 

93.4 

73.9 

44.4 

22 ao 

103 8 

71.9 

44.3 

SOL 9 

173.9 

79.1 

4S.9 

Frequency index (frequency 
latlon and 

rate, cities of 100,000 pop\i- 
over-slOO) 

85 

109 

76 

100 

119 

148 

98 

103 

115 

118 

112 

114 

181 

247 

105 

121 

86 

111 

75 

99 

122 

148 

09 

103 

120 

137 

118 

07 

112 

148 

93 

94 


' Disabling for 7 consecutive days or longer in a 12-2nonth period. All fhtal and hospital cases are included 
without reference to the duration of disability. 

3 ETdlusive of cases and persons in ftimilfes with income unknown. 

* For the diseases included, see footnote 3, table 1. 

4 For the diseases indnded, see footnote 4, table 1. 
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When the frequency rates of disabling illness are classified in a 
similar manner by cause according to the income status of the sur¬ 
veyed children, as showni in table 3, it is found that the excess in the 
incidence of the communicable diseases in the small cities is marked 
in each income class. Among children in relief families in the small 
cities, illness due to the communicable diseases was 82 percent more 
frequent than among children in these families in cities of 100,000 
population and over; among children in famihes with income in excess 
of $3,000, the figure was 81 percent, and in the intermediate income 
classes, the excess ranged from 85 to 96 percent. On the other hand, 
in no income class was an excess of this order observed in the small- 
city rates for other causes of illness. 

Table 3. —Frequency rate and frequency index of disahlijig^ illness in childhood in 
a 1 ^-month periods hy income and cause in two major groups, in surveyed cities 
classified hy size—sole or primary causes only — 518,767 white children under 15 
years of age in S3 cities canvassed in 1935—36 


Population class of city and Income 

All causes 

Communi¬ 
cable dis¬ 
eases 3 


All other 
causes 


Frequency rate (dteablinff illnesses per 1,000 persons 
under 15 years of a?e) 

Total urban, nil incomp** ^ . 


105.4 

74 2 

45.0 

iOOjf'Hinovpr,, 


93.4 

73 9 

44.4 

*0,000 _ - - 


103 8 

71 9 

44 2 

- _ 

In 

173.9 

79.1 

48.9 





Frequency Index (frequency rate under 15 vears, cities 
of 100,000 ponulation and over* 100) 

Eeliof 

o!ijrf)n-inn,ntTn 

90 

104 

93 

99 

T'Ti,1or ?>R.nOfl 

136 

182 

101 

102 

Nonndief. 

render SI,000: 

2'.'*(U-lo0,000__ _ 

102 

109 

97 

09 

rnib*r2i>0nn . _ 

141 

187 

104 

109 

moo 

2 -*.noo-inn,oon_ _ 

108 

120 

94 

101 

rndPr2/v,n»n _ _ _ __ _ _ 

153 

190 

114 

116 

$2,»lt0-«3,«xw- 

‘>.\ftoa-:nn,nnn . _ __ 

111 

111 

117 

98 

Undtr 2.'».000__ 

147 

185 

115 

110 

$3,0<H‘ an! over: 

2i4»o(»-inft.nnn__ __ _ _ _ 

113 

113 

121 

95 

UthImp 2Aonn _ _ _ 

146 

181 

119 

119 



1S t n trote 1, table 2. 

* St e * t^L 2, tat If* 2. 

* F(ir tbe cl'«t.asc's mclufied, see footnote 3, table 1. 

* For tl> (Lst A«es indnded, see footnote 4, table 1. 

Imporfaht specific diseases qf children .—In the group of communi¬ 
cable diseases, the most frequently reported disabling illnesses of 
children under 15 years of age were measles, chickenpox, whooping 
cough, mumps, and scarlet fever. In general, measles showed the 
highest incidence and diphtheria the lowest, the relative frequency of 
the other communicable diseases of childhood showing some variation 
in the large, intermediate, and small surveyed cities. Among sur- 
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veyed children under 16 years of age in the large cities, measles 
occurred at a rate of 37.4 per 1,000, a rate notably higher than that 
for chickenpox (18.8), whooping cough (13.9), mumps (11.5), and 
scarlet fever (11.1). In the small surveyed cities, the frequency rate 
of measles was 67.5 per 1,000, and the rate for mumps, 47.4 per 1,000, 
was second in order of frequency. Table 4 gives the frequency rates 
of disabling illness due to certain important diseases of chddhood 
among children under 15 years of age in surveyed cities of three 
population classes. 

Table 4 .—Frequency rates of important disabling^ diseases of childhood in a 
12~month period in a sample of 518,767 surveyed white children under 15 ipars 
of age in 83 cities clas^fied by size, and rates by specific ages in a sample of 
373,44^ white children in 31 cities of 100,000 population arid over — sole, prnnary, 
and contributory causes — 1935-36 


UiiQno&iis 


Population class 

Cities of 100,000 and o\er 

100,000 

and 

over 



Acre peiio i 

Under 1 

1-4 

5-9 10-U 


Frcquencj late 


Frequency rate per 
1.000 persons under 
16 years 


Per 1,000 
live 
births 


Per 1,000 perstint 


Communicable diseases; 

Measles*.. 

ChickenpoT. 

Whooping cough- 

Mumps.. 

Scarlet fever- 

Diphtheria- 


Acute diseases of the respiratory system: 

Tonsillectomy, adenoidectomy. 

Influenza, grippe.. 

Colds. 

Tonsillitis-- 

Pneumonia- 

Bronchitis... 

Chronic diseases and Impairments: 

Diseases of the nervous system_ 

Diseases of the heart.. 

Bheuiratism.— 

Nephritis.. 

Orthopedic impairments . 


Acute diseases of the digestive system: 

Appendicitis.— 

Indicestion__ 

Diarrhea, enteritis.—.. 

All other diseases: 

Ear, mastoid disesises. 

Cervical adenitis, other diseases of 
lymphatic system. 

Congenital malformations,* diseases of 

early infancy... 

Circumcision. 


Accidents, total * *_ 

Home - - _ 

Other public_ 

Automobile 


37.4 

32.8 

67.6 

as 

48.4 

61.4 

14.2 

18.8 

15.5 

27.2 

ai 

27.8 

29.9 

4 8 

13.9 

ao 

21.6 

as 

27.1 

20.8 


11.5 

32.5 

47.4 

.9 

8.1 

19.0 

S 4 

ILl 

9.5 

11.7 


10.2 

17.1 

7.9 

1.1 

2.0 

1.5 


1.1 

1.7 

S 

ia4 

15.8 

17.8 


14.2 

37.9 

ir» i 

14.4 

25.5 

22.8 

3.6 

11.5 

18.2 

14 2 

13.6 

a5 

12.6 

ia6 

18.5 

lai 

S 4 

a2 

as 

9.4 

1.8 

8.8 


as 

7.9 

U.0 

9.6 

13.5 

13.8 

as 

a9 

6.9 

as 

as 


9.7 

8.2 

as 

3.0 

ao 

Z9 

ae 

as 

as 

ao 

2.1 

1.0 

1.8 

8.1 

.5 

2.2 

a2 

1.9 

1.8 

ao 


.7 

as 

as 

L6 

ao 

as 


1.1 

ao 

1.8 

1.6 

.8 

.9 

.9 

1,8 

1.5 

1.7 

8.9 

4.0 

as 


1.4 

a7 

a2 

L7 

2.0 



2.9 

1.5 

L3 


1.8 


a4 

ao 

.6 

.3 

as 

4.8 

7.6 

ai 

14.5 

.9 

a7 

2.4 

1.6 

L8 


4.5 

a6 

L4 

1.8 

1.6 

.9 

19.9 

.2 


.3 

.7 


L2 

a7 

LI 

.8 

.1 

11.2 

Hlill 

14.3 

1.9 


11.6 

12 8 

6.4 

(!) 

(») 

1.1 

7.6 

a9 

4.3 

4.8 



.3 

1.2 

5.4 

7.1 

1.9 


(•) 

.8 

1.1 

2.2 

as 


* See footnote 1, table 2. 

* luifludes Oerman measles. 

* Except congenital malformation of the heart, which is included with diseases of the heart. 

* Rates for accidental Injmies by place of occurrence are based on the experience of 65,136 white children 
under 16 years of age in 8 (fltles of 100,000 population Md over. For the cities included, see footnote 3, Ap¬ 
pendix table 1. Rates are exclusive of contributory caus»s. 

* Data not available. 
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On the average, measles shows a higher frequency than the other 
communicable diseases of childhood, but the marked excess observed 
in this sru-vey reflects an unusually high incidence of this disease in 
1935, the approximate survey year (7). The relatively high incidence 
of mumps, especially in the two gi‘Oups of cities imder 100,000 popu¬ 
lation, is of interest in view of the prevailing opinion (S) that this 
disease is notably less frequent than measles, whooping cough, and 
chickenpox. Collins (9) has also reported a relatively high incidence 
of mumps among children canvassed in the survey of the Committee 
on the Costs of Medical Care. The decreasing frequency of diphtheria 
as a cause of illness in childhood is evident in the relatively low rates 
observed for this disease in the present survey; among children 1 to 10 
years of age, however, diphtheria remains a leading cause of death.“ 

The high incidence of the communicable diseases among childi-en in 
the small surveyed cities was noted in the preceding section. The 
rates shown in table 4 indicate that the excess is accounted for prin¬ 
cipally by the higher frequency of measles and mumps among children 
in the small cities; the rates for whooping cough and chickenpox show 
the same tendency in less marked degree. The incidence of measles, 
based on cases reported by city health officem to the United States 
Public Health Service, was likewise higher in 1935 in small cities 
(10,000 to 25,000 population) than in cities of 100,000 population and 
over. The incidence of chickenpox in that year, based on data from 
the same source, showed a similar tendency. These rates are shown 
in the following table; they are based on cases in all reporting cities of 
the specified population classes located in the States included in the 
National Health Siirvey. Data for cities under 10,000 population 
were not available, and the ^'small cities,^’ therefore, mclude those 
between 10,000 and 25,000 population. 

u The importance of malaria as a child health problem in certain sections of the country is indicated by the 
results of the survey of rural children in a Southern State. Among \^hite children under 16 years of age in 
surveyed rural areas, the disablina illness rates for malaria were 24.7 per 1,0C0 fur the nonfarm area and 16.2 
for the farm area, compared with rates between 1.0 and 2.S per 1,000 for children in 2U Southern cities. The 
figures ore shown in the follow ing table: 



Disabling Illnesses per 1.000 persons under 16 
years of age 

Classification of population 

Communicable diseases * 

Malaria 


White 

Negro 

"White 

Negro 

Urban isimple): 

KO.! tl ir i over... 

1 60.7 

22.5 

LO 

2.0 

_ .. _ 

; S3.2 

21.7 

1.5 

2.6 

Un ler 2 .j.0o0. 

Burol: 

1 S9.9 

26.5 

2.S 

13.1 

Nonfarm___ 

54.5 

62.2 

24.7 

17.8 

Form.... _ _ 

42.0 

43.0 

16.2 

22.1 


•Include parasitic diseases. For the definition of this group, as used here, see footnote 10. 
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Incidence rates of certain communicable diseases in 1935, based on cases of the notifi¬ 
able diseases reported to the United States Public Health Service'^ 


Rate per 1,000 persons (all a?es) 


Pi-'ease 

East 

Central 

West 

South 

K'O.OOO 
and o\ er 

10,COO¬ 
L’S,(joa 

100,000 
and over 

10,000- 

25,000 

100,000 
and over 

11 

100,000 
and over 

10,000- 

25,000 

Measles. 

5.4 

1L3 

9.7 

18.3 

3.7 

14.3 

17 

4.0 

Scarlfe^^ fever. 

2.1 

2.3 

3.6 

5.0 

2.3 

15 

.7 

.8 

WLooping cough 

1.7 

2.4 

16 

12 

16 

10 

.6 

.9 

Mumps___ 

1.6 

1.8 

14 

14 

17 

7 4 

8 

10 

Chickenpox- 

2.4 

4.0 

2.7 

4.1 

4.7 

4.0 

!7 

2.7 


- The population used as a base for the rates is that of the 1930 Federal Census. The minimum number of 
cities reporting and the aggregate population were as follows: (1) Cities 100,000 and over: East, 23 cities, 
13.SC7,534 persons; Central, 17 cities, 9,993,116 persons; West, 10 cities, 2,351,082 persons; South, 9 cities, 
l,S92,92i3 persons; (2) Cities 10,000-25,000; East, 83 cities, 1,398,549 persons; Central, 28 cities, 493,627 persons; 
West, 8 cities, 130,020 persons; South, 7 cities, 118,628 persons. 

In 1934, tlie incidence of measles showed the same tendency, the 
only departure occurring in the rate in the small Western cities, 
which was lower than that of the cities of 100,000 population and 
over. The generally large excess observed in the small-city rates for 
measles in 1934 and 1935 (the single exception being that noted for 
the West) may be accoimted for by the marked epidemicity of 
measles in the country as a whole in these years. In 1933, in the 
small cities of both the Western and Central regions, the measles 
rates were louver than in the large cities. 

In the interpretation of these rates, the relative completeness of 
reporting in small and large cities must be taken into account. In¬ 
vestigations made by Godfrey (4) indicated that the ratio of report¬ 
ing was much less complete in larger than in smaller cities. The 
higher incidence of communicable diseases in small cities included in 
the present survey may likewise reflect a more complete eniuneration 
of illness in these communities. 

In the group of acute diseases of the respiratory system, the lead¬ 
ing causes of disabling illness among children under 15 years of age 
were tonsillitis, influenza, colds, pneumonia, and bronchitis; tonsil¬ 
litis (including other pathological conditions of the tonsils and ade¬ 
noids which preceded operation) was the most frequently reported 
of these diseases. The disabling illness rate for pneumonia was ap¬ 
proximately of the order of the rate for scarlet fever, and several 
times higher than the rate for diphtheria. As a cause of death among 
children under 15 years of age, pneumonia is exceeded in frequency 
only by the group of congenital malformations and diseases of early 
infancy. On the basis of its frequency both as a cause of illness and 
death, pneumonia is one of the major diseases of childhood, ranking 
in importance with diphtheria and scarlet fever; yet the control of 
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this disease has been given relatively little attention by organized 
health agencies. 

Because of the possibilities for their prevention, accidents repre¬ 
sent another broad group of importance as a cause of disability in 
childhood. Accidental injuries involving disabihty of at least a 
week in duration were approximately as frequent among children 
under 15 years of age as certain of the communicable diseases of 
childhood. Accidents assume even greater importance when their 
high fatality rate is considered; among children 5 to 14 years of age, 
they account, on the average, for about one-fifth of all deaths. 



ACUTE DISEASES OF THE ALL OTHER DISEASES ACCIDENTS 

DIGESTIVE SYSTEM 

Figure 2.~Age variation in frequency rates of disabling Ulness in a 12-month period, classified by cause in 
broad disease groups (sole or primary causes only) and, for the p«^riod of childhood, by specific cause (sole, 
primary, and contributory causes). Conditions associated with the puerperal state, and diseases of the 
femalo genital organs are not included. Sample of 1,531,577 white persons m 31 cities of 100.000 population 
and over (exclusive of i>ersons in families with income unknown) canvassed in 193o-3C. The rates for 
infants under 1 year of age are not shown since the period of evposuro was less than 12 months. 


The diseases of children show a characteristically different fre¬ 
quency in the various periods of childhood. This may be observed 
in table 4 and figure 2, which show the frequency rates of disabling 
illness at specific ages of childhood for important diseases in each of 
five broad anatomic or etiologic groups. The data relate to a sample 
of surveyed children in the large cities. 

The age trend of the frequency rates for the majority of the dis¬ 
abling diseases of children included in the two major groups, the 
communicable and respiratoiy, was definitely upward during the 
eai*ly years of life, approaching a maximum in the age peiiod 5 to 9 
years, and declining to a definitely lower level among children 10 to 
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14 Tears old. It should be noted, hovover, that these rates are based 
on the experience of white urban children; the age trend among rui*al 
and Negro children exhibits a different pattern (see footnote 8). 

Among the communicable diseases, whooping cough represents an 
exception to this general trend, the frequeucy rate reaching a peak 
among children of the preschool ages. In Collins' study (9) of the age 
incidence of disabling and nondisabling illness, based on records 
obtained by the Committee on the Costs of Medical Care, the fre¬ 
quency of both whooping cough and measles was foimd to be higher 
Dmong preschool childron than in the age period 5 to 9 years. 

In respect to the age incidence of measles and scarlet fever, the 
statements of other observers (8) are not supported by either the 
results of the present survey or Collins' analysis of the Committee's 
records. In both of these surveys, the ages under 10 years were 
found to include the period of highest incidence of measles, whereas 
the statement has been made previously that maximum incidence 
occurs at ages 5 to 14. The present survey and Collins' analysis 
indicate that scarlet fever is most frequent in the age period 5 to 9 
years, a finding which is at variance with the designation of the pre¬ 
school ages as the period of highest incidence of this disease (S). The 
incidence of the various communicable diseases at specific ages of 
childhood showed the same trend in samples of surveyed childi*en in 
the intermediate and small cities; these rates are not shown because 
of the limitation of space. 

In the respiratory group of diseases, tonsillitis (hacluding tonsil¬ 
lectomies) and influenza occuiTed with greatest frequency in the age 
period 5 to 9 years. The frequency of pneumonia, however, was 
higher among preschool children than at ages 5 to 9. 

Among other diseases showing a higher frequency among preschool 
children than in the ago period 5 to 9 years, the diseases of the ear 
and mastoid process may be noted. Accidental injuries occurring in 
the home likewise were most frequent among children of the preschool 
ages. In the succeeding years of childhood, the frequency of home 
accidents declined but public accidents showed an upward trend. 

Among infants born during the survey year, the acute diseases of 
the respiratory system considered as a group represented the major 
cause of disabling ilhiess. As a cause of illness, this group of diseases 
outranked in frequency congenital malformations and other causes 
commonly designated as the diseases of early infancy, which are the 
leading cause of infant mortality. The acute respiratory diseases 
were more frequent causes of illness among infants than the acute 
communicable diseases; among children of preschool (1 to 4 years) 
and early school age (5 to 9 years) the relative importance of these two 
groups of diseases was reversed. 
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PREVALENCE OF PERMANENT ORTHOPEDIC IMPAIRMENTS 

The illnesses of children considered in the preceding section were 
those which caused disability lasting for 7 consecutive days or longer 
in the survey 3 ’ear. It has been shown (table 1) that 12 in every 
10,000 surveyed white children xuider 15 years of age had been dis¬ 
abled for a week or longer in the 12-month period by permanent 
orthopedic impahments. The severity of these cases is indicated 
by their mean duration, which was almost 8 months. 

The survey included also an enumeiation of cases of permanent 
orthopedic impaiiment which had caused no incapacity in the survey 
year, and cases resulting in disability of less than 7 consecutive days’ 
duration. The combination of both nondisabling and disabling 
impairments, without limitation as to the duration of disability, 
makes possible the computation of the total prevalence rate of per¬ 
manent orthopedic impaiiments. This total prevalence rate in 
children under 15 years of age was 49.5 per 10,000; at ages under 5, 
25.6 per 10,000; at the school ages, 5 to 14 years, 59.3 per 10,000. 
These rates are shown in table 5, which relates to the experience of 
602,814 white and colored children in 83 cities canvassed in the survey. 
Data now available do not permit the presentation of rates specific 
for color. 

Among children imder 15 years of age, the total prevalence rate of 
orthopedic impairments (49.5 per 10,000) is seen to be about four 
times as high as the rate for cases disabling for a week or longer (12 
per 10,000). Thus, in about three-fourths of the orthopedic cases 
occuiTmg among children under 15 years of age, the impairment had 
not seriously affected normal activity, insofar as this can be measured 
objectively at these ages. For children of school age, ability to attend 
school is a satisfactory measure of normal activity; among yoimger 
children, as has been noted previously, application of the criterion of 
“disability” by the layman may result in an understatement of 
disabling cases. It should be noted also that while only about one- 
fourth of the orthopedic cases among children imder 15 years of age 
had suffered serious curtailment of the activities of childhood, a some¬ 
what larger proportion of cases might be expected to result in a 
vocational handicap in adult life. 

Figure 3 shows graphically the prevalence rates of orthopedic 
impairments classified according to the nature of the impairment 
and the part affected among children under 15 yeai-s of age; only 
rates of 0.5 per 10,000 or higher are shown here. It will be observed 
that, with the exception of lost fingers, impairments involving loss of 
members were relatively infrequent. On the other hand, the preva¬ 
lence rates of crippling impairments without loss of the member, 
involving one or both lower extremities, upper and low^er extremities 
in combination, and the trunk, w^ere relatively high. 
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Accidents and other external causes. 
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Figure 3 also ^ows graphically the percentage distribution of 
orthopedic impairments among children under 15 years of age, by 
cause.'® In the age group under 15 years, congenital defects, polio¬ 
myelitis, and injuries due to accidental causes accounted for 79 per¬ 
cent of aU impairments which did not mvolre loss of the member; 
accidents alone accounted for 77 percent of all lost members. 

Among children under 5 years of age, congenital defects and injuries 
at birth accounted for over half of the impairments reported. Chil¬ 
dren of school age (5 to 14 years) showed a relatively larger proportion 
of acquired impairments, a natural result of the progressive increase 
in exposure to disease and accident which occurs throi^hout life. 


PRCVALCNCC 
RATC PER I0«000 UNDER 15 
5 _ 10 


ONE roOT Oft LC6 
UPPER AND LOWER 
EXTREMITIES, Oft TRUNR 
BOTH rCETOR LEGS 
ONE HAND OR ARM 
FINGERS 

BOTH HANDS OR ARMS 


FINGERS 

ONE HAND, ARM, 
FOOfT OR LEG 
T0E5 



CAUSES 

raLC£NrA<C OF TOTAL CASES UNDER IS 
IB 0 20 40 60 80 100 I 


r IMPAIRMENT WITHOUT LOSS 

V/y////A 


CONGENITAL “OLIOMYELITIS 


LOST MEMBERS 

INSC^SES 


ACCIDENTS 


FiuUEE 3 —Prcralence rate of disabling and nondisabling orthopedic Impafnnents classified by the part 
affected, and the percentage distribution of impairments by cause, m 602,814 white and colored children 
m 83 cities canvassed in 1935-36—sole, pnmary, and contributory causes. The prevalence rates of impair 
ments not shown here are as follows (rates per 10,000 persons under 15 years of age): Toes, impairment 
without loss, 3, loss of upper and lower extremities, both hands or arms, .1; impairment of unspecified 
port of trunk and other impairments of trunk, except those affecting the joints, spine, back, or side, 1.7; 
other impairments (with or without loss), the part involved not reported. 1.8. The combined prevalence 
rate of the impairments included in the last two groups is shown in column 13 of table 5. See also footnote 
12 of the text. 


Poliomyelitis was reported as the cause of 56 percent of all impair¬ 
ments due to disease amoi^ children imder 15 years of age; in the 
age period under 5 years the proportion was 43 percent, and among 
children of school age, 57 percent. The prevalence rate of impair¬ 
ments due to poliomyelitis in children under 15 years of age was 11.6 
per 10,000; for spastic and other forms of paralysis, except poliomye¬ 
litis, the rate was 1.8, for tuberculosis, 0.4, for rheumatism and other 
diseases of the bones and jomts, 1.9 per 10,000. In comparison with 
poliomyelitis, other specific diseases are seen to be relatively infrequent 
as causes of orthopedic impairments. 

> For the purpose of this distribution, the group of lost or impaired members or parts of the body m 
which the part affected was not specified (mduded in column 13 of table 5) was combined with '"impair 
ments without loss of member," smee the method of coding these cases did not permit segregation of the 
lost members. 
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SUMMARY 

In a canvass of 83 representative urban communities conducted by 
the United States Public Health Service in 1935-36, records of dis¬ 
abling illness in a 12-month period were obtained for 518,767 white 
children under 15 years of age. The records of sickness were limited 
to dis‘' ’ ' d'’. 'sses, i. e., those which had prevented tlie usual activi¬ 
ties o .V ’>H 'Chool child, or school attendance of the school child, 
for at 7 1 sccutive days in the 12-month survey period. The 

charao -1- 1 s ot the disabling diseases of childhood as observed in 
the sui' y be summarized as follows: 

Disabli ^ Lmesses ocemTed with greater frequency among children 
under 10 years of age than in any subsequent period except old age. 

The duration of the average disabling illness was fotmd to be lowest 
among children; as a result, childhood illnesses, although frequent in 
occun’cnce, gave rise to a relatively small volume of disability. The 
am mint of disability accruing from illnesses disabling for 7 consecutive 
days or longer among children of preschool age (1 to 4 years) amounted 
to 7 «lays per capita; at ages 5 to 9 years, the rate was 8 days per 
capita. The lowest disability rate observed in childhood, 5 days per 
capita, was among children 10 to 14 years of age. 

Except in the period of infancy, the rate of recovery from Ulness 
was notably higher among children than among adults. 

Four in every five disabling illnesses occurring among children imder 
15 years of age were due to acute communicable or respiratory diseases; 
these diseases accounted for over half of the disability experienced by 
the average child in the 12-month period. Broadly considered, the 
control of the acute communicable and respiratory diseases represents 
the major problem in the held of child health, since many of these 
diseases are preventable. 

Permanent orthopedic impairments incapacitated 12 in every 10,000 
children under 15 years of age for at least a week during the survey 
year; the average duration of disability per ease was almost 8 months. 

On the date of the survey, permanent orthopedic impairments (in¬ 
cluding all cases without reference to the resultant incapacity) were 
found in 49.5 per 10,000 children under 15 years of age. Congenital 
defects, accidental injury, and poliomyelitis were reported most 
frequently as causes of impairments in this age period. 
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Appendix 

Table 1. —Frequency rate of disabling ^ illness in a 12-tnonth period^ hy age, in a 
sample of 2,132,740 white persons ^ in 8S cities; frequency rates of illness * according 
to termination, severity, and disability raies in a 12-monih period, by age, in 280,07$ 
white persons in 8 cities? 1935-36 



83 cities, 
sample 

Settles 

Age period (years) 

Frequency 
rate of dis¬ 
abling i 
illness, 
total* 

Frequency rate of disabling ^ Illness with 
specified termination 

Disabil¬ 
ity rate 

Severity 

rate 

Total’ 

Recovery 

Death 

Incom¬ 

plete* 

Rate per 1,000 persons (at ages under 1, per 1,000 live 
births) 

Days of 
disability 
per 
person 

Days of dis¬ 
ability per 
disabling! 
tTlnflfia 

All ages <- 

170 

184 

139 

6.65 

38.1 

10.4 

67 

Under 15. 

225 

249 

220 

3.16 

25.6 

6.4 

28 

Under 1 ?. 

120 

134 

74 

30.37 

29.8 

3 6 

27 

1-4.. 

251 

284 

253 

2.87 

27.6 

6.9 

24 

5-0_ 

305 

336 

304 

1.34 


8.2 

24 

10-14-_ 

153 

169 

148 

.92 

19.4 

49 

29 

16-19_ 

107 

117 


L48 



40 

20-24_ 

148 

154 


L46 



42 

26-34_ 

151 

161 


1.73 



46 

36-44. 

136 

147 


3 40 

34.6 


63 

45-64_ 

156 

170 


10.45 



89 

65 and over.. 

273 

283 


43.74 



123 


1 DisaMina for 7 con«ecutive days or loneer in a 12-nionth period. All confinements, fatal, and hospital 
cases are included without reference to the duration of disibihty. Pole or primary causes only. 

J E\clusive cf persons of unknown age or unknown mv*ome. 

3 The S cities include: Athnta, 3i; Cinelnniti. Ohio; Uallas. Te^.; Fill River, Mass ; Ne^serk, N. J.; 
Oakland, Calif.; St Paul, Minn ; Seattle, Wash 

* The rates for tersons of all are's tn g cities include a small number of coses and persons of unknown age; 
the rate for per'^ons of all ares in S3 cities is exclusive of eases and persons of unmown are. 

«Disabling illnesses fa** defined in footnote 1) per 1,000 persons; this rate represents the sum of the rates 
for recovered, fatal, and incompleted cases. 

«Disabled on the date of the canvass after an illness causing incapacity for at least 7 consecutive days. 

■ In the period under 1 year, the frequency rates ore computed per 1,000 live births, the disability rate, 
per live birth. 
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OCULAR MANIFESTATIONS OF ARIBOFLAVINOSIS ^ 


Bv H. D. Kruse, Milbank Memorial Fund, V. P. Sydenstricker, Department of 

Medicine, University of Georgia Medical School, W. H. Sebrell, Surgeon, 

United States Public Health Service, and H.-M. Cleckley, Department of Neuro- 

Psychiatry, University of Georgia Medical School 

This paper presents observations on ocular changes in a small group 
of patients known to be receiving insufldcient riboflavin, and on the 
beneficial effects of riboflavin therapy on these lesions. From slit- 
lamp examination and ocular signs the principal manifestation was 
found to b<' a keratitis. The comeal lesions improved or disappeared 
upon ribofla\dn tiierapy, and recurred on cessation of it. Two cases 
of keratitis associated with syphilis but resistant to antisyphilitic 
treatment were studied without attempting to control the diet. 
Riboflavin therapy appeared to be distinctly beneficial in these cases. 

OBSERVATIONS ON OCULAR LESIONS DUE TO ARIBOFLAVINOSIS 

Nine adults, 17 to 53 years of age, with ariboflavinosis were studied. 
Five were colored females, 3, white females, and 1, a white male. 
All the patients had evidence of ariboflavinosis, both eye lesions and 
other lesions. When first seen only 4 were free from other deficiency 
disease; 5 had signs of one or more other deficiency diseases. These 
were associated with ariboflavinosis in the following combinations: 
Avitaminosis C; pellagra; pellagra and avitaminosis A; pellagra, 
neuritis, and anemia; pellagra, neuritis, anemia, and nutritional edema. 

As regards etiology, all gave a history of generally deficient diets; 
but 5 showed, in addition, other factors contributing to inadequate 
intake or to disturbance in utilization of nutrients. These factors 
were, respectively, colitis with diarrhea, sore tongue and diarrhea, 
sore tongue and self-imposed diet limitation, sore tongue and anorexia, 
and syphilis. 

During the period of observation, 6 patients were hospitalized and 
three were treated as out-patients. Hospitalized patients were main¬ 
tained on a basal diet on which the oral lesions of ariboflavinosis were 
known to occur when supplemented with adequate amounts of other 
vitamins. Out-patients were advised not to change their home diets 
and to avoid yeast and cod-liver oil except as the latter was prescribed. 
The program in administering vitamin supplements was designed to 
demonstrate the lesions specific for ariboflavinosis and the sequence 
of changes in them. Most cases had multiple deficiency diseases call¬ 
ing for various supplements. First, there was adroinistration of 
vitamins other than riboflavin, for they were not present in the basal 
diet in amounts sufiScient for prompt and complete removal of other 

1 In addition to funds supplied by the three oi^anizations with wliich the authors are affiliated, facilities 
available to the University of Georgia hledical School from a grant-in-aid by the John and Mary R. Markle 
Foundation also were used in the study. 
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ayitaminosis occurring with ariboflavinosis. The daily supplements 
with the dosages usually administered were thiamin chloride, 20 mg.; 
nicotinic acid, 300 mg.; cevitamic acid, 50 mg.; and cod-liver oil, 
4 CC.2 The method of administration, as well as any increase in 
dosage, was governed by etiological factors and the severity of the 
associated deficiency disease. 

These daily supplements to the basal diet served the following pur¬ 
poses: (1) To remove or prevent lesions of deficiency diseases other 
than ariboflavinosis; (2) to demonstrate what lesions are not benefi¬ 
cially affected and therein to show the lack of effect on lesions which 
might be attributable to ariboflavinosis; (3) to allow, it advisable, 
early lesions of ariboflavinosis to progress imder observation; (4) to 
permit imminent subclinical ariboflavinosis to emerge upon curing 
other existing deficiency diseases. But the procedures varied mostly 
in the administration of riboflavin, as to the point when it was 
administered, the length of time it was given, and when it was with¬ 
drawn. (1) If riboflavin is withheld whole the other vitamins are sup¬ 
plied, it is possible, as already stated, to follow the progress of early 
lesions in ariboflavinosis or to observe any lesions of ariboflavinosis 
w^hich might emerge upon curing other existing deficiencies. (2) 
After other supplements had been administered for sufficient time to 
produce their effects, riboflavin in 5-mg. daily dosage was then ad¬ 
ministered to observe its effects on lesions and signs which might be 
attributable to ariboflavinosis. (3) In several instances riboflavin 
therapy was discontinued, after healing was near completion, to bring 
about recurrence. (4) In a few cases the alternate discontinuance 
and resumption of riboflavin therapy was repeated several times at 
suitable intervals, permitting appearance and disappearance of lesions. 

Details of physical examinations and laboratory investigations, 
repeated at frequent intervals, are omitted from this paper and will 
form part of a future report. Frequent examinations with the slit 
lamp were made by 2 observers and their findings checked by an 
ophthalmologist. For 3 patients, the lamp was not available until 
shortly after they were sent to the hospital. Two patients, who had 
been noted to have ocular lesions in association with severe aribon 
flavinosis but who had been dismissed before a slit lamp became 
available, were recalled for observation. In all, the salient clinical 
signs of ariboflavinosis were followed. 

Manifestations of riboflavin deficiency ,—Signs of ariboflavinosis pre¬ 
viously described include lesions of lips and face. Keddened, then 
shiny, denuded lips with maceration and Assuring in the angles of the 
mouth, designated as cheilosis, and seborrheic accumulations at the 

® Th iamin chloride and riboflavin were the pure synthetic vitamins furnished by E. R. Squibb and Sons 
Merck and Co., and the Wlnthrop Chemical Co. Pure nicotinic acid was supplied by Merck and Co. 
and E. R. Squibb and Sons, cevitaxnic add crystals by Mead Johnson and Co, and crystalline vitamin 
A for oral and parenteral administration by the Winthrop Chemical Co. 
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nasolabial folds Lave been described as manifestations of riboflavin 
deficiency (f, S, 4), To these two characteristics of ariboflavinosis, 
another should now be added. A specific type of glossitis can often be 
recognized before other signs of riboflavin deficiency are present. 
The tongue is clean, the papillae flattened or mushroom-shaped rather 
than atrophic, the color is definitely purplish-red or magenta as com¬ 
pared with the scarlet of nicotinic acid deficiency. Frequently the 
development of this type of glossitis can be observed in pellagrins whose 
red atrophic tongues have become normal in appearance imder nico¬ 
tinic acid therapy but whose diet has remained deficient in riboflavin. 
Thus f»heilosis, seborrheic dermatitis, and glossitis are associated with 
riboflavin deficiency. In the present series of 9 cases, 7 showed 
cheilosis when first seen; in 2 it developed during the course of observa¬ 
tion under therapy without riboflavin or with insuflicient flavin. All 
these showed maceration and fissuring at angles of the mouth; in only 
3 cases were there reddened denuded lips. Five cases showed typical 
glossitis of ariboflavinosis at onset and 3 later. Seborrheic accumula¬ 
tions were present in 2 cases when first seen, and developed in another 
later. 

Ocular signs and lesions .—^AU had ocular changes for which there 
were symptoms and signs. Itching, burning, and a sensation of rough¬ 
ness of the eyes with nuld photophobia were rather common com¬ 
plaints; severe photophobia, dimness of vision in poor light, and paitial 
blindness were less frequent. 

In 5 patients corneal opacities were grossly visible. Five cases 
showed congestion of the bulbar conjunctiva with marked circum- 
comeal injection. Such ciliary congestion usually accompanies 
diseases of the cornea, iris, and ciliary body. Associated with the 
bulbar congestion in these 5 cases was injection of the fornix conjunc- 
tivae, a relationship not uncommon in severe disturbances of the 
anterior part of the eye. Three cases showed injection only in the 
palpebral conjunctiva and fornix, indicative of conjunctival involve¬ 
ment. Most of the cases showed impaired visual acuity by test. No 
definite abnormalities in the fundi were seen upon ophthalmoscopic 
examination. 

Slit-lamp examinations, however, were most revealing. The out¬ 
standing changes were in the cornea. These are most lucidly and 
succinctly presented by a composite description of the observations 
with the instrument on the 9 patients. When the patients were first 
examined, their comeal manifestations were in various stages. But 
some notion of the sequence of events was gained in the following 
ways: (1) In one instance ariboflavinosis with ocular as well as other 
signs developed upon curing other existing deficiency diseases; (2) 
early cases of ariboflavinosis were allowed to progress; (3) lesions of 
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aribofla\iiio^i'^ after being healed were allo\\ed to recur under 
observation. 

The earliest <‘hange noted was superficial invasion of the coniea hy 
capillaries ai*iring at either or both the nasal and temporal side of the 
hmbus from the anterior ciliaiy vessels, while later the capillaries 
extended into the substantia propria of the cornea. There were 
anastomoses between the capillaries arising from widely separated 
sectors of the Ihnbus. Accompanying the vascular proliferation, the 
ciliaiy vessels encirclhig the limbus were dilated and engorged. Still 
later extensive interstitial infiltration with exudate appeared. Both 
superficial and intemtitial opacities, sometimes difluse, sometimes 
patchy, woie seen after vascularization was well under way. It is 
evident that active cases in various stages may, when fii‘st seen, present 
combinations of those features. In 3 cases there w'as evidence of an 
old iritis, w ith the structure and color of the iris changed by exudate. 

As in other deficiency diseases, in aribofla\’inosis these histopatho- 
logical (‘hangcs in the cornea are revemible. Ribofla\dn therapy to 
active cases brings about ahnost complete effacement of the lesions. 
In the process of healing the capillaries become occluded and may 
show’ interrupted columns of blood, sometimes mere ^‘beads'' of trapped 
corpuscle®. All vessels may become empty though stiU easily visible 
and may undergo progressive dimunition in size. There is resolution 
of exudate. Both superficial and interstitial opacities clear to a 
marked extent, 

AMien riboflavin tlierapy is discontinued after the healing process 
is near completion, there is recurrence of the corneal lesions. Capil¬ 
laries which had become occluded during the period of treatment 
become patent and filled with eii*culating corpuscles. The opacities 
liliew'ise recur during relapse. 

Examination of two patients recalled 1 year after cure of aribo- 
flavinosis showed residua in the cornea in the foim of numerous empty 
capillaries and old superficial and interstitial opacities. Whetlier 
these occluded capillaries w^ould disappear after vigorous therapy 
cannot now be said. Nor have we studied the therapeutic effective¬ 
ness of ribofla^ in on opacities of long standing such as may be found in 
negl< cteil or arrested but incompletely healed cases* 

By the soa ei^al procedures in supplying supplements, it w’as found 
that the conical lesions, the ocular signs and symptoms, cheilosis, 
chara(‘t(‘ristie glossitis, and nasolabial seborrhea W’ere not benefited by 
nicotiiii(* acid, thiamin, cevitamic acid, cod-liver oil (or crystalline 
vitamin Ai, but w'cre by riboflavin. The ocular lesions and signs 
reappeared, usually wdth cheilosis and glossitis also, upon discontin- 
uan<*e of the riboflavin therapy and again disappeared follow’ing 
ribollavin therapy'. 
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As representative in showing the specificity of the eye, lip, and 
tongue lesions for a^ibofla^^nosis and the sequence of the corneal 
changes, 2 of the 9 case reports are presented here briefly. 

The first case, a colored female 27 years of age, had aribofla^ inosis complicated 

ith pellagra and avitaminosis A. Upon admission she had diarrhea, emaciation, 
cheilosis, photophobia, circumcorneal injection with congestion of the bulbar and 
fornix conjunctiva, and corneal opacities. Daily supplements of nicotinic acid, 
1,000 mg, and liver extract, 60 cc-, were started. After 6 dajs cheilosis and 
ocular congestion had disappeared, so liver extract was discontinued. Two 
months later follicular keratosis of a^itanunosis A appeared but responded to 
daily therapy of percomorph oil, 2 cc. One month thereafter cheilosis recurred; 
therefore riboflavin, 5 mg. daily, was given. On slit-lamp e.xamination the corneae 
showed slight superficial and old interstitial opacities. A plexus of empty capil¬ 
laries extended from the limbus to the area of interstitial opacit 3 ’. For 10 weeks 
there was no change, then riboflavin therapy was discontinued. Sixteen days 
later severe cheilosis and glossitis occurred and during the next 12 da^'S many of 
the capillaries, extending in the cornea from the ciliary plexus to the opacity, had 
become patent and contained blood. Riboflavin, 15 mg. dailj" by mouth, was 
resumed. In 5 dajs there was healing of the cheilosis and glossitis. AU the 
capillaries in the right cornea were again occluded, and in the left cornea, though 
nian^’- capillaries there were patent, many others were empty and still others 
showed interrupted columns of blood. One week later all corneal capillaries W’ere 
occluded, though many in the left eye contained “beads^’ of trapped corpuscles. 
Visual acuity at this time had improved from 15/40 to 15/20. 

Case G. S., a colored female 19 years old, had been admitted twice pre\’iously 
for **keratitis and iritis, cause undetermined.** On present admission her e^es 
showed extreme photophobia, swollen lids, seropurulent exudate, conjunctival 
and circumcorneal injection, and corneae so opaque that pupils could barely be 
seen. She also had cheilosis, and extensive and severe seborrheic dermatitis and 
glossitis t^Tpified by a magcnta-colored tongue with flattened papillae. While 
she was on the control diet for 11 days, the seborrheic and ocular manifestations 
showed no improvement; the cheilosis and glossitis became somewhat worse. 
Daily supplements of thiamin chloride, nicotinic acid, cevitamic acid, and cod- 
liver oil were then prescribed in amounts previously cited. Upon slit-lamp exami¬ 
nation 4 weeks later there was universal vascularization of both corneae, with 
numerous anastomoses between many capillaries arising from various sectors of 
the ciliary vessels, ex:tensive interstitial infiltration, and extreme superficial and 
interstitial opacities. There was evidence of an old and recent iritis. The 
cheilosis, seborrheic dermatitis, and glossitis were unchanged. 

At this point riboflavin (5 mg.) was given intramuscularly each day. Four 
daj’s later the cheilosis was healed; the tongue was pink with some coating. As 
for the eyes, the photophobia was much less and the gross injection of conjunctival 
vessels was absent. Slit-lamp examination showed marked diminution in the 
number of minute vessels in the cornea and some resolution of interstitial opacities. 
Six days thereafter the keratitis was much improved. Most of the sxiperficial 
and interstitial vessels had become empty or ‘’beaded,** and the opacities had so 
cleared that the f\mdus could be seen for the first time. Riboflavin was then 
discontinued. Eight da.vs later cheilosis and glossitis recurred. Six daj’s there¬ 
after almost all the comeal xTssels which had become occluded during riboflavin 
therapy w^ere now patent with circulating blood and the interstitial opacities 
relapsed. Riboflavin therapy (5 mg. daily by months was resumed. In 18 days 
the cheilosis and glossitis had disappeared but corneal vascularization persisted. 



Januirj 20,1010 


162 


But after 18 more days only the larger superficial remained patent, and 

interstitial opacities, i\'hich had cleared on pre\iou«j riboflavin treatment but 
recurred on discontinuance of therapy, had now again disappeared. At this 
time cr> stalline vitamin A (,20.000 units daily) was substituted for fish liver oil, 
all other supplements including; riboflavin being continued. Twenty-four days 
later the vascularization showed no change but the opacities had cleared further. 
Riboflavin therapy was withdra^^m at this point. In 9 dajs there was photo¬ 
phobia and both superficial and interstitial vessels in the coniea became patent 
and in increased numbers showed circulating blood. Twelve da^'s later photo¬ 
phobia and comeal opacities were greatly increased; cheilosis and glossitis had 
also recurred. Riboflavin therapj^ (lo mg. dail> by mouth) w’as again resumed 
In 4 days the cheilosis and glossitis had disappeared. Seven dajs later photo¬ 
phobia was absent; almost all the vessels in both corueae were empty; the super¬ 
ficial and interstitial opacities in the corneae w’ere less than on any previous 
occasion. Visual acuity which had been found to be 20/40 in the right eye and 
20/100 in the left eye at the first examination, possible only after the eyes cleared, 
improved to 15/20 in both ejes. 

OBSERVATIONS ON OCULAR LESIONS ASSOCIATED WITH SYPHILIS 

Patients were selected wlio presented severe interstitial keratitis 
which had ceased to improve under continuous antisyphilitic therapy. 
Since these were outpatients, no effort was made at dietary control, 
but aU antisyphilitic medication was stopped. Two patients were 
given riboflavin, 2 others who served as controls were given tablets of 
acetylsalicylic acid. All were examined with the slit lamp once 
each week. 

Case 11, a white girl, aged 9, with a diagnosis of congenital syphilis, had been 
under continuous antisyphilitic treatment for 15 months. Her severe keratitis 
had showm no improvement during the preceding 3 months. At the end of this 
time she had marked photophobia and lacrimation; both corneae were grossly 
clouded. The slit lamp show’ed that the entire cornea w'as covered with fine 
interlacing and anastomosing vessels located just beneath the epithelium. There 
was extensive interstitial invasion and the posterior membrane was also covered 
with a fine vascular plexus. Superficial and interstitial opacity w'as present in 
each c ornea, several areas of dense opacity occurring especially in the substantia 
propria. Marked chaiiges in the iris and the presence of many fine deposits on 
the p( storior surface of the cornea gave evidence of an associated uveitis. All anti- 
syphilitic Ireatraent wab stopped and riboflavin (5 mg. daily) was given. Nine 
days later it was evident that the diffuse interstitial opacity was less and that 
niany of the smaller vessels w^ere empty. Three wrecks thereafter photophobia 
w’as absent and the opacities had cleared to such a degree that the child was reading 
without her glasses At this time great numbers of small comeal vessels were 
emi’.ty and several of the larger ones showed interrupted columns of blood. One 
month later the right cornea was grossly clear. By slit lamp, how'ever, there was 
moderate anterior opacity, and some residual interstitial opacity, more in the left 
than in the right eve. The vascular changes were also improved. Only a few 
of the smaller vessels in each cornea remained patent; the majority of the larger 
vessels showed interrupted columns of blood. There were scattered interstitial 
exudates. The fine deposits on the posterior surface of the cornea remained 
unchanged, a few of the minute vessels in each cornea remained patent, the 
majority of large vesseK &how’ed interruption of the columns of blood. Two weeks 
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later there as no evident change in the opacities but furthei obliteration of ves¬ 
sels was noted. Various observers pronounced the improvement during the 12 
weeks of riboflavin therapy as extraordinary. 

Case 12, a colored female, aged 24, with a diagnosis of acquired sjTphilis, had 
lieen previously treated -y^ith antisyphilitics at various times, but for 5 months 
the treatment had been continuous and intensive. No improvement had been 
».oted in the keratitis during the preceding month. Examination with the slit 
lamp show'cd a picture comparable in most respects to that described for case 11. 
The distribution, number, and size of the vessels were remarkably similar, but the 
iiitei-stitial opacities were somew'hat denser. The fine deposits on the posterior 
burface of the cornea w'ere more numerous. AntisjTihihtic treatment was stopped 
and riboflavin (5 mg. daily) was given. There was obvious resolution of anterior 
and interstitial opacities by the end of the second w'eek of treatment and a notable 
decrease in the number of blood vessels which had invaded the cornea. As in 
ihe previous case there was thereafter progressive obliteration of vessels and 
clearing of anterior and interstitial opacities. Two and a half months later no 
patent vessels could be found and only a few small areas of interstitial exudate 
remained. The fine deposits on the posterior surface of the cornea persisted. 
The degree of improvement in the eyes in this case w^as also remarkable. 

Case 13, a colored female, aged 16, with a diagnosis of congenital syphilis, and 
case 11, a w'hite male, aged 26, with a diagnosis of acquired syphilis, presenting 
keratitis similar in severity to that of cases 11 and 12, had shown no improvement 
from antisyphilitic therapy for 2 months. Treatment was withdrawn and 
acetvlsalicylic acid given. During the subsequent two and one-half months there 
was no appreciable change in the condition of the cornea in these control cases. 

DISCUSSION 

At least six lines of evidence point to keratitis as a specific mani¬ 
festation of ariboflavinosis. (1) Keratitis appeared in pei’sons whose 
diets, at home or in the hospital, were deficient in riboflavin; it per¬ 
sisted or grew worse on a basal diet deficient in riboflavin. (2) It 
was not cured by thiamin chloride, nicotinic acid, cevitamic acid, 
crystalline vitamin A or fish liver oils. (3) It was cured by riboflavin. 
(4) It relapsed upon withdrawal of riboflavin therapy. (5) It occurred 
with other signs of ariboflavinosis, namely, cheilosis, glossitis, and 
seborrheic dermatitis; but, more important, it corresponded with 
them in progression or regression, according to discontinuance or 
administration, respectively, of riboflavin. (6) It has an analogue 
in ariboflavinosis experimentally produced in animals. As for the 
interstitial keratitis associated with syphilis, the rapid and almost 
complete response to riboflavin therapy in the two cases suggests that 
there may be a riboflavin involvement. 

Using a slit lamp as well as injection methods, Bessey and Wolbach 
(J) observed vascularization of the cornea as an early sign of aribo¬ 
flavinosis in the rat, then infiltration and opacities after a longer 
deprivation of the vitamin. As soon as 12 hours after riboflavin ad¬ 
ministration by mouth, opacity of moderate degree disappeared, and 
within 48 hours the cornea, unless severely damaged, was clear. 
Later there was resolution of exudate and gradual occlusion of the 
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comeal vessels until they were no longer visible by slit-lamp illumina¬ 
tion, though they could be demonstrated by india-ink injection. They 
persist demonstrable only by injection in apparently normal corneas 
for a long period. Similarly, it may be mentioned that interstitial 
keratitis due to syphilis is said to leave evidence in later years of its 
previous occurrence; the slit lamp reveals delicate opaque lines repre¬ 
senting obliterated blood vessels In 109 patients with leiodystonia 
and sprue, Pock-Steen {6) noted eye symptoms, the principal one 
being reduced visual acuity in dim light. This twilight-blindness, 
which he calls aknephascopia, was greatly ameliorated after riboflavin 
administration and was therefore regained as a specific sign of aribo- 
fla\inosi 9 . It differs from night-blindness and is not influenced by 
administration of vitamin A. It is interesting that he lists mydriasis, 
conjunctival UTitation, keratitis, and disturbances in accommodation 
as other eye conditions obseiwed in sprue; of these only conjunctival 
pains were mitigated by riboflavin. These eye symptoms of sprue, 
he believes, result partly from riboflavin deficiency and partly from 
histamine toxicosis. In the abstract no mention is made of a study of 
ocular lesions which might be associated with the diminished vision. 
Still another group of investigators (4), in reporting on 6 cases of aribo- 
flavinosis with cheilosis, mentioned that one case showed conjunctival 
congestion and photophobia which responded to riboflavin. 

Keratitis in human beings due to riboflavin deficiency has not been 
previously reported. As in most nutritive disturbances, deficient diet 
is not the only possible causative mechanism. It is probable that 
insufficient intake and disturbance in transport or utilization in the 
body may lead to the same result, and that these several mechan¬ 
isms may operate simultaneously. In the nine dietary cases here re¬ 
ported, it is probable that the anorexia of several, the pellagric 
diarrhea of others, and the colitis in stiU another contributed with the 
deficient diet to the bodily deprivation of riboflavin. It is likewise 
probable that Pock-Steen's patients with sprue did show ariboflavi- 
nosis attributable to poor absorption if not also to deficient diets. 

In the association between syphilis and keratitis, there are three 
possibilities: (1) Syphilis may have no causal relationship to kera¬ 
titis; their association may be a pure coincidence. With evidence that 
interstitial keratitis arises from deficienicy in riboflavin, it may be 
questioned whether keratitis occurring wdth inherited syphilis is 
actually due to syphilis or to other causes. That interstitial keratitis 
has, in the past, been most frequently noted in association wdth 
^hilis is suggestive but not conclusive evidence that it arises from 
syphilis. True, interstitial keratitis attributed to syphilis could con¬ 
ceivably occur through involvement of riboflavin. As an infectious 
process, syphilis could, directly or indirectly, act through a mechanism 
which would affect nutrition, namely, by disturbance of utilization. 
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(2) Syphilis may be a contributing or precipitating cause of kera¬ 
titis. In this event, when the body is in a satisfactory nutritive state, 
particularly with respect to riboflavin, and other causes are not oper¬ 
ating, no corpeal involvement with syphilis would be expected. But 
if the bodily state with reference to riboflavin is mildly but imper¬ 
ceptibly impaired from a cause such as ariboflavinosis, comeal in¬ 
volvement might be expected with syphilis. Or syphilift, though not 
inducing lesions in the cornea, may make bodily tissues more sensitive 
to subsequent deficiency or disturbance in riboflavin. Under either 
circumstance syphilis could not produce keratitis but coxdd contribute 
to it or precipitate it. That interstitial keratitis is said to occur only 
in a portion of cases with congenital syphilis would accord with this 
possibility but would not prove it. If syphilis has this relation to 
keratitis, administration of flavin might be expected to prevent corneal 
lesions. 

(3) Syphilis may be a primary cause of keratitis. Here, regardless of 
a satisfactory nutritive state with r^pect to riboflavin and the absence 
of other causes, corneal involvement might be expected from syphilis. 
In this event keratitis should occur in a greater proportion of con¬ 
genital syphilis cases. If congenital syphilis were the sole primary 
cause in a case, it would be helpful to know whether administration of 
riboflavin in generous amoimt in the very early stages of the keratitis, 
while the process was progressive, might mitigate the corneal lesions, 
particularly along with appropriate antisyphilitic therapy. But 
assuming syphilis to be a primary cause, other causes may operate 
simultaneously with it. Indeed, in a case of keratitis with syphilis, it 
may be questioned how much arises from syphilis and how much 
from ariboflavinosis or other causes. Diets consumed by infants and 
children with keratitis associated with syphilis may be and probably 
often are deficient in riboflavin and add to the severity of the eye 
lesion. When the progress of the keratitic process has hdted because 
the cause, whatever it is, has abated or disappeared, whether comeal 
repair occurs would seem to depend on the riboflavin which the body 
receives, usually in the diet. It is proverbial that the effective thera¬ 
peutic dose of vitamins is many times larger than the amount for 
maintenance, often larger than the amount supplied by diet. Hence, 
if the diet were low in riboflavin, repair might be much delayed, if not 
indefinitely postponed. WHiat has been said concerning syphilis in 
relation to interstitial keratitis may apply similarly to tuberculosis 
and interstitial keratitis. 

Keratitis is usually classified as interstitial or superficial. The 
keratitis associated with syphilis or tuberculosis has long been re¬ 
garded as the classic example of the interstitial type. It takes its 
name from cellular infil taxation in the deep layers of the cornea. But 
this represents the description of one feature in the advanced stage. 
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The two cases Avith syphilis aiid several of the dietaiy cases here 
reported were likewise in this fufly developed stage. By that time 
vascularization and infiltration with opacity are both superficial and 
deep as well as extensive m area. Indeed they may spread to involve 
the whole cornea. Actually interstitial keratitis may be more 
readily understood from studying the sequence of details in its de¬ 
velopment, as has been done in the dietary variety. In describing 
the ocular histopathology of aribofiavinosis in rats, Bessey and 
Wolbach (d) pointed out that the capillaries proliferate first beneath 
the corneal epithelium, then extend deep m the tunica propria and 
far toward the center of the cornea. Several early cases of keratitis 
in humans on a dietary basis, as reported in the present paper, bear 
out that superficial vascularization is an initial change. Later, they 
state, leucocytic infiltration accumulated beneath the corneal epi- 
theliiun, and stiQ later in the central nonvascularized portion of the 
cornea. Thus, the keratitic process extends downward and soon 
involves the whole cornea. However, the integrity of the corneal 
epithelium, which is linked so closely with vitamin A, is disturbed 
only in the very late stages by the progression of ocular lesions in 
aribofiavinosis. 

As regards superficial keratitis, evidence from three sources shows its 
common features, its mode of progression, and the nutritive factors 
involved. In the first group of conditions it starts as a conjunctivitis 
which in its course involves the cornea. There may be pannus, i. e., 
vascularization and infiltration. Or there may be ulceration from 
infiltration of a circumscribed portion of the cornea which may ad¬ 
vance in area and depth with loss of substance. Either pannus or ulcer 
produces opacities. Both occur in phlyctenular keratitis and in 
trachoma. Ulcers also occur in the course of conjunctivitis on a 
bacillary basis. Secondly may be considered the manifestations of 
avitaminosis A in humans, namely, xerophthalmia and keratomalacia. 
Here again, the conjunctiva is affected first. Not only it but also the 
comeal epithelium undergoes keratinizing metaplasia resulting in 
xerosis of these stractures. The pathological process extends down¬ 
ward through the comeal epithelium to involve the cornea with 
softening (keratomalacia), ulceration, and opacity. Thirdly, among 
the effects of avitaminosis A in rats, Wolbach and Howe (7) n^ted 
not only hyperkeratinization of comeal epithelium but also vasculari¬ 
zation of the cornea accompanied by injfiltration. After reviewing this 
material Bessey and Wolbach (5) argued that since the ingrowth of 
capillaries took place concurrently with epithelial changes and prior 
to any appreciable inflammatory response, it was not explainable on 
the latter grounds. Apart from the hyperkeratinization of the 
comeal and conjunctive epithelia, they found great similarity in 
nature between the ocular lesions of a\ itaminosis A and aribofiavinosis. 
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The former, how^ever, responded to vitamin A. As the processes in 
conjunctivitis or avitaminosis A extend through the comeal epi¬ 
thelium and dovm into the cornea, it is not surprising that they disturb 
the cornea with a typical, but probably secondary, response like that 
seen in ariboflavinosis. 6ince the site of the first reaction of riboflavin 
is just beneath the comeal epithelium, it is possible to conceive how 
riboflavin may thus be secondarily disturbed. 

These foregoing observations are helpful in differentiating the path¬ 
ogenesis of the superficial and interstitial types of keratitis, particu¬ 
larly in their relation to avitaminosis A and ariboflavinosis,respectively. 
Interstitial keratitis, in advancing, may involve the whole cornea. It 
results from a deficiency or disturbance in riboflavin. In this process 
the comeal epithelium, linked with vitamin A, may be involved 
secondarily in the very late stages. Superficial keratitis, on the other 
hand, follows by extension a primary involvement of the conjunctiva. 
It is brought about by infection, with probable disturbance in vitamin 
A, or by avitaminosis A. As the process reaches the lamellae just 
under the corneal epithelium, it is possible that the keratitic manifes¬ 
tation represents a secondary riboflavin disturbance. In consequence, 
avitaminosis A concurrent with ariboflavinosis might be expected to 
add to the extent or intensity of the keratitis due to the ariboflavinosis. 

Keratitis is the principal ocular lesion of ariboflavinosis, but asso¬ 
ciated signs indicate involvement of neighboring structures. In all 
cases there was a pronounced circumcomeal injection. At first glance 
it may be mistaken for conjunctival injection, particularly since it 
often also involves the latter, but careful examination reveals the 
prominence of the circumcomeal distribution. Circumcomeal in¬ 
jection, indicative of ciliary congestion, is known to occur in diseases 
of the cornea, iris, and ciliary body. Keratitis with syphilis is 
usually associated with inflammation of the uveal tract; indeed, by 
some, keratitis is regarded as merely a part of a uveitis. In mild cases 
only the iris is involved, but in more serious types also the ciliary body. 
In the two cases with syphilis reported here, changes in the iris, 
keratic precipitates, and synechia indicate uveitis. It is not unlikely 
that the ciliary congestion is due to involvement of the uvea. As has 
been stated, in these patients riboflavin therapy cleared the ciliary 
congestion along with the comeal lesions. It had no beneficial effect 
on the keratic precipitates, but judgment on this point should be 
reserved tmtil there are observations over a longer period. In the 
ariboflavinosis cases there was likewise ciliary injection, cleared by 
riboflavin. In some instances the iris also showed change. Thus 
there was a ndld iritis accompanying the keratitis. Although keratic 
precipitates were not present, it is not known whether ariboflavinosis 
with very severe keratitis over a protracted period would also show 

197042*—40-8 
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uveitis. Ill bri('l, whereas uveitis was associated with keratitis and 
syphilis, mild iritis with circumcorueal injection as its most marked 
and frequent sign was often associated with keratitis from aribo- 
flavinosis. 

AHhough circujiicorneal injection in the ariboflaviiiosis cases was 
constant and pronounced, conjunctival congestion also frequently 
oceui red. In most the fornix was injected, but with less intensity than 
the eircumcorneal area; in a few the palpebral conjunctiva was also 
congested. In one case tlxere was a mucopurulent di^'Cliarge. Thus 
conjunctivitis occuiTed, but in only one case was it pronounced. It 
should be recalled that the conjunctivitis is the piimaiy step in tlio 
development of superficial keratitis. On the other hand, mild con¬ 
junctivitis was common; often congestion was the only sign. It was 
probably secondary to iritis, for if eircumcorneal congestion is inten¬ 
sive in ii'itis, it also involves the conjunctival vessels. 

We are at present extending our series of cases in order to obtain 
further obsei'\ations on details in the sequence of events as well as on 
some of tlio points discussed. Especially with reference to intoi-stitial 
keratitis associated with syphilis, wc hope to obtain further evidence, 
as opportunity provides, on the beneficial eflects of riboflavin. 

STJMMAEY 

Nine patients with other symptoms of riboflavin deficiency devel¬ 
oped ocular lesions. Slit-lamp examinations and ocular signs revealed 
that the principal manifestation was a keratitis. The eomeal lesions 
improved or disappeared upon administration of riboflavin and 
reappeared on cessation of riboflavin therapy. 

In addition to cheilosis and seborrheic deimatitis already known to 
be chaiacteiistics of aribollavinosia, a specific type of glossitis was also 
obsei vod in these patients. This glossitis, like the cheilosis, sehorrliei<‘ 
dermatitis and keratitis, also disappeared upon riboflavin treatment 
and recurred upon cessation of therapy. 

Two patients with severe interstitial keratitis associated with 
syphilis showed very marked irnproveinent while under tlierapy with 
riboflavin. 
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ORIGIN OF INDUCED PULMONARY TUMORS IN STRAIN A 

MICE‘ 

By Htran G. Gradt, Research Fellow, and Harold L. Btkwabt, Paihohqist, 
United States Pubhc Health Service 

Since the first recorded description of a spontaneous pulmouaiy 
tumor in a mouse was made over 40 years ago many histologic studies 
of these growths have appeared in the literature, but no clear-cut 
evidence as to their mode and site of origin has been forthcoming. 
Within recent years the striking susceptibility of strain A mice to the 
doveloi)ment of lung tumors, especially after the administration of 
carcinogenic hydrocarbons, has been repeatedly noted. Moreover, 
no essential histologic differences have been observed between tlie 
spontaneous and induced tiunors. Consequently a study was out¬ 
lined in wliich serial scctioivs of the lungs of strain A mice injected 
with carcinogenic hydrocarbons could bo examined during the period 
of tumor development. 

Two hundred strain A mice, 2K to 3 months of age and equally 
divided as to sex, were used. One hundred noice received 0 8 lug. of 
l;2-n:0-diben!iiauthracene in 0.8 cc. of lard subcutaneously; 00 mice 
received l.O mg. of methylcholanthreno in 0.4 cc. of lard sub- 
ciitaneously; 40 mice received 0.8 cc. of lard and served as controls. 
Animals which developed tumors at the site of injection, or which 
died as a result of hemoirhage, infeetion, or any other cause, were 
not inchuh'd in this stvidy. The final effective number consisted of 
130 mice inject<‘d with the carcinogens and 30 control animals. The 
animals w<'r<‘ sacrificed daily (exeei)t on Suiulays and holidays) over 
a period of 3 montlis, 98 being killed between the twenty-sixth and 
sixtieth days. In all animals the lungs were fixed per iracheam in 
Zenker’s fluid and the entire right lower lobe seetione<l in series. The 
remaining lung tissue was etnbeclded in paraffin and kept in reserve. 
Hections were routinely stained with eosin-mcthyleno blue and 
Masson’s trichrome technique. Foot’s method for reticulum, phos- 
photungstic acid hematoxylin, and Qiemsa’s methods were also used 
on occasion. 

The earliest recognizable pulmonary tumor was found 32 days »rfter 
injection of methylcholanthreno and 36 days after the injection of 
l:2:5:0-dibenzunthraceno. No difference in the character of the 
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tiimorf? produced by the two hydrocarbons was observed. From tlio 
fortieth day onward tximors weie found with increasing freqxioncy. 
All tumors examined appeared to be adenomatous growths and were 
histologically similar to those previously described as induced tumors. 
They also resembled closely the spontaneous lung tumors of mice. 
Fow were connected with the bronchial epilhelium al any point. 
Practically all the early growths could be seen to arise from the 
alveolar wall when followed in complete serial sections. Inrrtredi- 
ately preceding the development of tunrors and accompanying the 
early stages of their formation was a notable proliferation of large 
mononuclear cells from the alveolar walls. Frequently they woirld 
form columns of varying length partly or completely lining the alve¬ 
olar space, or they might coalesce to form small groups. These 
groups might project into the alveolar lumen or occur within or on 
the septal wall. The adenonratous nodules developed through a 
combination of these processes but when developed they wore ro- 
marlcably uniform in appearartcc. The recognizable tumor was 
composed of moro or less closely packed colurrrns of columnar or 
cuboidal colls with relatively largo nuclei. The sparse stroma was 
furnished by the alveolar septal walls. No recognizable inflamma¬ 
tory lesions were encountered oitlior prior to or concomitant with 
the development of the tumors. 

CONCLTTSIONS 

Pulmonary tumors induced in strain A mice arise from alveolar 
cells and begin to appear 5 weeks after subcutaneous injection of 
carcinogenic hydrocarbons. 

The development of those tumors in the lung is not associated with 
any demonstrable inflammatory reaction. 


COURT DECISION ON PUBLIC HEALTH 

Recovery allowed for occupational dieease contracted by <mploye(.— 
(Indiana Supremo Court; Illinois Steel (h. v. Fuller, 23 N.K.2(1 2.'>9; 
decided November 6, 1939.) An action was brought to recover dam¬ 
ages because of an occupational disease (benzol poisoning) which w as 
alleged to have been contracted by an employee through the negli¬ 
gence of the'^nployer. Liability was asserted under tlio State em¬ 
ployers’ liability law and negligence was based upon charges of viola¬ 
tions of statutory provisions requiring an employer to supply service¬ 
able gas masks and to provide sufEcieut means of ventilation. 

The title and body of the employers’ liability law purported to 
make it applicable to liability for injuries ratlier than to awidental 
injuriea, and the supremo court, in deciding that an action on account 
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of occupational disease occurring prior to the enactment of the 1937 
Indiana Workmen's Occupational Diseases Act could be maintained 
under the liability law, stated as follows: 

* * * The word “injury** is a gcnerir tenn of broad designation. As ap¬ 

plied to the human body, it may result from other causes than trauma. Dis 
ability from an occupational disease may bo no less an injury than one rosuliing 
from accident. While the applicability of the Kniployors* Liability Law to occu¬ 
pational diseases does not seem to have been specifically considered by this tri¬ 
bunal, in at least three cases judgments obtained thereunder have been sus¬ 
tained by our appellate court. [Cases cited.] In the last mentioned case that 
court said: “It is the contention of appellee that her decedent died as the result 
of an occupational disease * * * as a proximate result of appellant's negli¬ 

gence and failure to comply with the Employeis* Liability Act, supra. If ap¬ 
pellee's contention is correct, then her remedy for redress would be under the 
common law as supplemented by the Employers' Liability Act, and not by resort 
to the Workmen's Compensation Act. * * **' 

Tho statute on gas masks required employers of workmen employed 
in any enclosed room or structure in which there may be dangerous, 
noxious, or deleterious gases, '^to supply such workmen with service¬ 
able gas masks, to be worn wlule such work is being performed”. 
Tho vciiUlation statute provided that ''there shall be sufTicient 
means of voiitilation provided in each workroom of every manu¬ 
facturing or mercantile establishment”. Tho employer urged that the 
requiroinonts that it supply "serviceable gas masks” and provide 
"suinciont means of ventilation” were so vague, indefinite, and un¬ 
certain as to be unenforceable and that to enforce these provisions 
would result in a denial of duo process of law and would amount to 
an unconstitutional delegation of legislative power to courts and juries. 
The supreme court said that it found no basis for the claim that these 
statutes were unconstitutional and, respecting tills point, used in part 
the following language: 

* ¥ •¥ WluMi it ih that a statute is so iiicleflnite that its enforcement 

would result in a of due process or amount to an unauthoiized delegation of 

legislainc fuuclionH, the court must con«i(icr llio enactment in the light of the 
problems ^ dh which tlu* legislature was undertaking to deal. Meticulous exacti¬ 
tude ami absolute precision is laiely attained, nor is it required, in tho drafting of 
Htatutes of thiH character. It may be olwerveil that in the adoption of the gas 
mask and ventilation statutes here under c()nM<lepation, the geneial assembly was 
unciei taking to impose safety measures with r<*speot to factories, establishments, 
and industries of many kinds. For example, masks that would be serviceable and 
a means of ventilalion that would be sufficient in a gaseous mine might be wholly 
unsuited or inadequate in a factory where poiaonous chemicals or explosives were 
manufaetim^d, or vice versa. Tt would, no <ioubt, be impossible to proscribe by 
lawr definite sj)eeirieations as to what particular typo of gas mask or what peculiar 
meaiiH of visit ilation would he sorvioeablo and sufficient under all the varying cir- 
eumstanecH to which these acts are applicable; and if there is an inflexible and 
eompreheriMive rule for determining when statutes of the character of those now 
under coTisiileration meet tho requirement of due process, our attention has not 
been called to it. Perhajis it is enough to say that such statutes are valid when 
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they clearly designate the dangers and hazards against which the legislature sought 
to provide protection and reasonably indicate the means or methods by which 
that is to be accomplished. 

The appellate court, after considering certain other contentions of 
the employer regarding the evidence in the case, affirmed the judgment 
of the trial court in favor of the appellee (employee). 


DEATHS DURING WEEK ENDED JANUARY 6, 1940 

{From the Weekly Health Index, issued by the Bureau of the Cenbub, Hopaitmcnt of Commerce] 



Wook ended 
Jan 6,1910 

Coi respond¬ 
ing i^eek, 1939 

Data from 88 large cities of the United States: 

Tntftl _ __ _ 

0,2“)0 

10,027 

6«0 

007 

66^4)fi,327 

10,204 

8 0 

0,142 

Avera^^e for 8 prior y<*<ws -i-- - __-_----- 

Deaths under 1 yotir of ago_- ———_-_ 

fi07 

Average for 3 pno** y<*ara ^_____——- —- 

Data from indn9tn<il msuranoo companies: 

Policies in torco___ 

68,314,078 

9,376 

7.2 

Number of death c^ims — 

Death claims per 1,000 polidios in force, annual rate. 















PREVALENCE OF DISEASE 


No health depatlmenit ^tate or local can cffectioely pievent or control disease without 
knowledge of when, where, and undci what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED JANUARY 20, 1940 

Summary 

Although the number of influenza cases reported continued to in- 
creiuje, the rate of increase dropped shar])ly during the week ended 
.January 20, and was only loss than of 1 percent, as compar('d with 
30 and 36 percent for tho 2 preceding weeks, respectively. For the 
current week 12,568 cases W(‘re reported, as compared with 12,516 
for the week ended .Tanuary 13, wth 9,630 for tho week of January 
6, and with 3,144 for the corresponding median week of the 5-yoar 
pi'i'iod 1935 39. 

The higlw'st incidence is still showm in the South Atlantic and South 
(hmtral groups of States, which reported 11,095 cases, or approxi¬ 
mately 88 percent of tho total. Tho Now England States appear to 
rt'inain com])arativcly free from tho disease, and the other areas show 
no significant epidemic t<'ndency. 

Mortality figures for the large cities are not available for the cur- 
nmt week, but 9,716 deaths were reported for the week ended .lanu- 
ary 13, as compan'd w'ith 9,250 for tlie ])reeeding week, an incn'aso 
of 466, and with 9,824 for tho 3-year av(‘rago for tho eorn^sponding 
weeks of 1937, 1938, and 1939. 

No unusual incidence is shown for any of the other eight important 
communicable diseases which are inchuh'd in tho weekly telegraphic 
reports. 

follovtlnp; i(»tx>rts oro prclinimury} und Iho flguroH tire hiibjoct to ehauiro when later roturtis arc ro- 
C(‘lvotl by tho Htate hrulth oiliw. 

In luid tho tollowinje tablos. n roro (ft) indicatfs a positive r(*port and has the hamc hiRnifleanoe as 
any (ither tiRine, >ihdc leaders ( ) r(‘in<*s(‘nt no reiMiil, tho inipUeation that cases or deaths may 
have oofsiiied but weie not lepurted lo tho htute tioolth ulUcur. 
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Coses of certain diseases reported by telegraph by State health officers for the week 
ended January ^0, 1940, and comparison with corresponding week of 1939 and 
5-year median 


MeniiigltLs, mon- 
iugoooccus 


DIvMon ttiid 
Stuto 



fiee footnotes at end of table. 
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Casea of certain dmasea reported hy telegraph hy State health officers for the week 
ended January 20, lO/J), and comparison with corresponding week of 1930 and 
S-year median —Continued 


!Divl<)ion 

and 

State 


NEW ENG. 

Maine. 

Now Hampshire- — 

Vermont. 

Massachusetts. 

Bhode Island. 

Connecticut_ 

MID. ATL. 

Now York. 

Now Jersey. 

Pennsylvania. 

E. NO. CEN. 

Ohio . 

Indiana... 

Illinois . 

Miohiaan*. 

’Wisconsin . 

W. NO. CEN. 

Minnesota. 

Iowa . 

Missouri . 

North Dakota. 

Mouth Dakota. 

Nebraska . 

Kansas. 

AO. ATL. 

Dolawaro . 

M aryland >. 

DIst. of Col. 

Vix^inia . 

West Virffinia. 

North Caroliiin» - 
Mouth ('’arollua > .. 

<lc«ridiv* . 

Florida 

E. .so. CKN. 

Kontuoky . 

Te«n(‘S{«‘o * . 

Alabama ' 
Mississippi i . . 

W. HO. CbN. 

Arkansas. 

I.oiilsiana'*. 

Oklahoma .. . 
'ri'xus * 

MOUNT A.LN 

Montana. 

Idaho . 

WyonilTiK. 

Colorado _—— 

Now Mi'xioo. 

Arizona.. 

Utah *. 

PArivic 

WashlnKton.. 

Ori'p^oii .. 

Calliornia 

TotiU.. 

8 weeks .. 



Mco fiKitnotoB at ond of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended January 1940, and comparison with corresponding week of 1939 and 
5-year median —Continued 


Division and State 




Whooping cough, 

Division and State 

week ended— 

Jan. 20, 

Jon. 21, 



1010 

1089 


so. ATL—conllnuod 


North Carolina 
South Carolina 

Qeorffia J.. 

Florida. 


Kentucky... 
Tennessee 
Alabama*.., 
Mississippi * 


Arkaasas... 
Louisiana 
Oklahoma... 
Te.Kas *_ 


Montana. 

Idaho.. 

Wyoming-—, 

Colorado_ 

New Mexico-. 

Arizona_ 

Utah*_ 


11 

17 

PAdFIO 

Washington 



Omgon _ _ __ 

8 

8 

Cftlifornift- , .. _ 

86 

68 


8 

32 

Total_’ 

43 

44 


18 

30 

3 weeks. 


»Now York City only. 

> PoriiHl oudod earlier than Saturday. 

•Typhus fevor, W(‘ek ended Jan. 20,1040,20 oases as follows: Virginia, 1; North C'arolina, J; South (’aro- 
llna, 3; (JeorRia, 14; Tennessw, 2; Alabama, 6; Louisiana, 2; n’exas, 6. 

< lloeky Mountain spotti'd fever, week ended Jan. 20, IU40, l case, in Virginia. 

* DUvgnoMiH was changed in 1 cuse ref)ort(Hi ns poUomyolltih in Pemisylvania for the week ended Dee. 30, 
1080, Public HotUtli KeporUs of Jan. 6, iOlU, p. 82. 
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WEEKLY REPORTS PROM CITIES 

City TCporta for week ended Jan, 6, 10 iO 

Tl'his tttblo sunirimrls!c‘s tho roporis rocoh t‘<l weekly from a seleelodlisl of 140 cit ios for the piirpOvSc of show- 
Int* a cross section of the current urban incidence ul the coiuiuunicahle diM^ascs listed lu the table. 


Ptato and city 

Diph- 

tlieria 

CUSI'S 

Influenza 

Mea¬ 

sles 

coses 

Pneu¬ 

monia 

deaths 

Si*ar- 

lot 

Small- 

Tuher- 

eulosih 

deaths 

Ty¬ 

phoid 



Cases 

Deaths 

fever 

cases 

pox 

cases 

lever 

COSOS 

Q 

Data for 00 cities: 












6-yoar uverago.- 

190 


120 

1.880 

974 

1,617 

82 

862 

21 

1,089 


Currout week L 

97 

670 

61 

753 

594 

924 

2 

341 

12 

562 


Maine: 












Portland _ . - 

0 


0 

16 

2 

0 

0 

0 

0 

3 

22 

Now Hampshire: 










Concord _ 

0 


0 

1 

0 

0 

0 

0 

0 

0 

4 

Manchester.--- 

0 


0 

0 

1 

0 

0 

0 

0 

0 

16 

Nashua ___ _ 

0 


0 

4 

0 

0 

0 

0 

0 

0 

4 

Vermont: 

Borre __ 












Burlington 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

Pnflanrl 

0 


0 

0 

1 

0 

0 

0 

0 

0 

6 

Massachusetts: 












Boston 

0 


2 

17 

9 

19 

0 

11 

0 

86 

224 

Pall River. 

1 


0 

0 

1 

0 

0 

1 

0 

9 

25 

Rprlngflehl. 

0 


0 

0 

0 

3 

0 

0 

0 

4 

42 

'\Vorc(sst(‘r.- _ 

0 


0 

0 

10 

2 

0 

1 

0 

1 

49 

Rhode Island: 










Pawtucket_ 

0 


0 

1 

0 

0 

0 

0 

0 

5 

20 

ProvideiuH'..., _ 

0 


0 

148 

7 

3 

0 

2 

0 

12 

79 

Connecticut: 








Bridgeport. 

0 

1 

1 

0 

1 

3 

0 

1 

0 

0 

36 

Hartford 

0 


0 

0 

2 

2 

0 

1 

0 

8 

49 

New Haven—- 

0 


0 

0 

1 

2 

0 

0 

0 

2 

38 

New York: 












Buffalo .-n.-nx 

0 


0 

2 

13 

9 

0 

8 

0 

9 

154 

New York_ — 

14 

16 

2 

n 

87 

128 

0 

78 

2 

53 

1,590 

RochesUT--— 

0 


0 

0 

7 

6 

0 

1 

0 

3 

76 

Syracuse 

0 


0 

0 

3 

4 

0 

1 

0 

16 

46 

New Jersey: 









Camden. 

2 


0 

0 

7 

10 

0 

1 

0 

0 

40 

Newark. 

0 1 

8 

0 

1 

U 

14 

0 

4 

0 

20 

106 

Trenton __ 

0 


0 

0 

3 

3 

0 

1 

0 

0 

41 

Pennsylvania; 









32 

Philadelphia... 

3 ' 

15 

5 

2 

29 

69 

0 


2 

562 

Pittsburgh. 

0 

6 

6 

0 

17 

81 

0 

8 

0 

4 

237 

Reading. 

ticraulon 

0 

0 


0 

1 

0 

0 

0 

6 

0 

0 

0 

0 

0 

1 

0 

14 

Ohio; 











174 

('incinnatt_ 

4 


2 

0 

12 

22 

0 

9 

0 

10 

f'leveland — 

0 

32 

1 

4 

n 

37 

0 

11 

0 

35 

194 

Columbus. 

4 

3 

3 

I 

6 

4 

0 

« 

1 

1 

122 

Toleilo. 

0 

1 

0 

6 

3 

26 

0 

4 

0 

5 

70 

Jiidituia; 











10 

Anderson 

0 


0 

0 

0 

0 

0 

0 

0 

1 

Fort Wayne 

0 

0 

0 

0 

8 

4 

0 

1 

0 

8 

27 

IndiunnrioliM 

U 


1 

1 

9 

18 

0 

7 

0 

8 

108 

Mtmcie 

0 


0 

0 

2 

0 

0 

0 

0 

0 

12 

Rouih B<>iid . 

0 


0 

0 

0 

2 

0 

0 

0 

0 

17 

Terre Haute .. 

0 


0 

1 

8 

1 

Q 

0 

0 1 

0 

17 

Illinois; 










0 

14 

Alton . 

0 


0 

0 

0 

3 

0 

0 

0 

('hlcogo. 

10 

10 

0 

9 

2A 

178 

0 

36 

0 

54 

m 

Klgin . 

1 


0 

0 

0 

1 

0 

0 

0 

0 

9 

Moline . 

0 

. 

0 

1 

0 

0 

0 

0 

1 

1 

0 

Rnrlngileld-—- 
Michigan: 

Detndl. 

0 


1 

0 

2 

2 

0 

6 

0 

0 

22 

6 

3 

1 

4 

20 

65 

0 

18 

0 

10 

262 

Flint . . 

0 


0 

1 

6 

11 

0. 

2 

0 

8 

34 

Hrand Rapids.. 
WiscHinsin; 

0 


1 

1 

8 

22 

0 

0 

0 

1 

38 











14 

VonOftiiA. _ 

0 


0 

0 

1 

1 

0 

0 

0 

0 

Madison ..... 

0 

1 

0 

0 

1 

0 

0 

0 


4 

22 

Milwaukee .... 

0 


0 

3 

11 

40 

0 

8 

0 

n 

111 

Rttclne ....... 

0 


0 

0 

0 

1 

0 

0 

0 

0 

18 

fiuperior 

1 Fig urns for Barr< 

0 

)ehtlmu 

led; re 

0 

port not 

0 

rccelvoc 

2 

1. 

2 

0 

0 

0 

0 

8 










































































January 26* 1040 


State and city 


City reports for week ended Jan, 6, 1940 —Continued 


Small-Tuber- Deaths 

pox culoslsl^?”^ all 

cases deaths causes 


Minnesota: 

Duluth. 

Mlnneanolls-.. 

St. mL. 

Iowa: 

Cedar Itaplds— 

Davenport. 

Dos Moines- 

Sioux City_ 

Waterloo. 

Missouri: 

Kansas City.— 

St. Joseph. 

St. Louis. 

North Dakota: 

Fargo. 

Grand Forks— 

Minot. 

South Dakota: 

Aberdeen_ 

SlouT Falls_ 

Nebraska; 

Lincoln_... 

Omaha_ 

Kansas: 

Lawrence- 

Topeka_ 

Wichita_ 

Delaware: 

Wilmington.— 

Maryland: 

Baltimore. 

Cumberland... 

Frederick. 

Dlst. of OoL: 

Washington..— 

Virginia: 

Lynchburg- 

Norfolk.— 

Biohmond- 

Boanoke. 

West Virginia: 

Charleston. 

Huntington— 
Wheeling 
North Carolina 
Gastonia. 
Balelgh- 
Wilmington 
Winston-Salem 
South Carolina: 
Charleston 
Florence 
GreenviUo ___ 
Georgia: 

Atlanta... 
Bninswlok, 

Savannah_ 

Florida: 

Miami. — 
Tampa 

Kentucky: 

Ashland- 

Covington 

Lexington_ 

Louisville- 

Tennessee: 

Knoxville_ 

Memphis- 

Nashville 
Alabama: 

Birmingham— 

Mobile.— 

Monleomory 


Oases Deaths 


cases deaths 
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City reports for week ended 'Jan. 0, 1940 —Continued 


January 26 ,1040 


State and city 

Diph- 

Influenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Sear- 

let 

fever 

coses 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

fever 

cases 

Whoop- 

inR 

coutth 

case's 

Deaths, 

1 aU 
causes 

therla 

cases 

Cases 

Deaths 

Arkansas: 



■1 









ITnrl. Stnifb. 


2 


n 


0 

0 


^Ba 



Little Hock. 

2 

2 

1 


4 

3 

0 

0 

■1 

0 

25 

Louisiana; 












Lake C'haries 

0 


0 

HI 

4 

1 


HI 

0 

^■3 

8 

New Orleans.— 

7 

3 

3 


20 

8 



0 

0 

225 

Shreveport. 




^■1 

7 

1 

^■3' 

^Bi 

0 

0 

48 

Oklahoma;' 







Bli 

HI 




Oklahoma City 

0 


0 

0 

3 

2 


BjQ 


2 

52 

Tiilsft 

0 





1 

0 



1 


Texas; 




HI 




umiii 




Dallas.. 

a 


2 


4 

4 

Q 



0 

71 

Fort Worth..- 





1 

2 

0 

1 


5 

44 

Galveston 

0 


0 


8 

1 


1 


0 

21 

Houston. 

0 


0 

Hi 

8 

4 


5 


1 

06 

San Antonio-.. 

1 

6 

1 

60 

7 

1 

Bl 

8 

m 

^■1 

76 

Montana: 







■ 





Billings .. 



0 


2 

2 


0 

0 


0 

Great Falls 



0 



0 


1 


0 

10 

Helena 

Hi 


0 



0 

0 

^■1 

0 


5 

Missoula..^ 

Hi 


0 



0 

0 

Hi 

0 

2 

7 

Idaho: 

1 









i 


Bnisft. ^ . 



0 



0 

0 

0 



7 

Colorado: 












Colorado 












Springs _ 

0 


0 

0 


0 

0 



0 

17 

Denver. 

2 


3 

HI 


4 

i 0 

a 

Hi 

14 

115 

Piiehlo 

0 


0 

Hi 


0 

HI 



0 


New Mexico: 







HI 





Albuquerciue— 

0 


0 


2 

0 


0 


1 

8 

Utah: 












Salt Lake City 

0 


2 

32 

2 

2 


1 

Bl 

30 

55 

Washington: 












Soalllo 

0 


0 

SR 

2 

7 



0 

13 

62 

Spivkann _ 

0 




1 

0 



0 

0 

26 

Taeomn 

0 


0 

184 

8 

8 


Hi 

0 

0 

27 

Oregon; 











Porlhmd. 

1 

8 

0 


1 

7 




6 

85 

Salom _ 

0 

2 


4 


1 




0 


California: 












T*os Angelos ... 

7 

30 

4 

S 

14 

21 

0 

8 


18 

330 

Sacramento .... 

1 


0 


3 

1 

0 

1 


2 

28 

Sun FraneLsco.. 

1 

3 

1 

8 

18 

5 

0 

6 

0 

10 

168 


Stale and city 


New Y<»rk: 

Now York. 

Rodu'ster 
Illinois: 

Alton . 

(Uilcjififo. 

MlchlKun: 

Detroit. 

MInnciHOtu: 

Rf. Paul. 

Iowa; , , I 

Doa Moinea ......_| 

MiKSOurl: 

Ht. Joseph. 

District of Columbia; 
Wuahingtou. 


MeninKitls, 

meninRocot'ciis 


Oases Deaths 


Polio¬ 

myelitis 

oaM‘8 


State and city 


North Carolina: 

Wilmington... 

Florida: 

Miami. 

Louisiana: 

Rlirevoport-.... 

Texas; 

Galveston. 

Utah: 

Salt Lake City. 
California; 

Sacramento ... 
San Francisco.. 


Mcnlnidtis, 

meningococcus 


CasiM Deaths 


, Polio- 
myelitis 
cases 


cpftolc or W/«rgic.--Oa8oa: Now York, V, Denver. 1. , ...... 

iV/f(i(rrtt.-C^asi's: Boston^ 1; Baltimore* 1; Flonmco, 1; A.tlanta, l; Savannah, 1; Birmingham* 1; Mont- 

^^'SvpXas’/rsrr.-Coaos: Now York, 1; Baltimore, 1; New Orleans, l. 











































































FOREIGN REPORTS 


BRAZIL 


Rio de Janeiro — Poliomyelitis. —^According to a report dated Janu- 
aiy 5, 1940, poliomyelitis Las been reported in Rio de Janeiro, Brazil, 
as follows: 


Week ended— 

Cam 

Deaths 

Week ended— 

Cases 

Deaths 

November 4, 1939_-- 

- 22 

2 

December 2,1939-... 

3 

2 

November 11, 1939— 

- 12 

8 

December 9,1939_ 

3 

2 

November 18, 1939.- 

- 17 

-- 

December 16, 1939--- 

5 

-- 

November 25, 1939— 

. 11 

1 

December 23, 1939— 

2 

— 



CANADA 




Provinces—Commimicahle diseases—Week ended December 16,1930 .— 
Dur ing tbo week cndod December 16,1939, cases of certain communi¬ 
cable diseases were reported by the Department of Pensions and 
National Health of Canada as follows: 


Disease 

Prlnco 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Qtie- 

boc 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Al!>or- 

ta 

British 

Colum¬ 

bia 

Total 

Chickenpox_- 


34 

7 

234 

820 

62 

20 

34 

87 

1,016 

Diphtherlft -- - _ 




11 

3 

11 

7 



32 

Tnfltiftn7,a__ 


44 



19 




6 

61) 

J iPt.hftrfrfp 




2 






2 

MftflalflH_ r __ 


5 

1 

87 

311 



■HliiV 

10 

413 

Mumps_——- 




39 

163 




4 

220 

Pnoutnonia__ - 


14 



20 

Mil 

|Mn 


6 

40 

PnllnmynlitlH 




1 






1 

Scarlet fever. 

28 

11 

83 i 

102 

mtm 

24 

11 

89 

18 

402 

'Tnhftrpulosis,,, _ -- 

a 

3 

22 

71 






no 

Typhoid and paraty¬ 
phoid fover^^ __ __ 


2 


14 

m 

m 

1 



21 

Whooping cough. 


17 

1 

173 


81 

82 

2i 


431 


CUBA 

Provinces—Notifiable diseases—meks ended Noimibcr 11, 1930.- - 
During the 4 weeks ended NoToinber 11, 1939, cases of certain noti¬ 
fiable diseases were reported in the Provinoes of (luba as follows: 



( 180 ) 
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IRISH FREE STATE 


January 26,1940 


Vital statistics—Quarter ended September SO, 19S9. —The following 
vital statistics for the Irish Free State for the quarter ended Sop- 
terabor 30, 1939, are taken from the Quarterly Return of Marriages, 
Births, and Deaths, isstied by the Registrar General and are pro¬ 
visional: 



I Tor 1,000 live births. 


SCOTLAND 


Vital statistics—Third quarter 19S9. —Following are vital statistics 
for Scotland for the third quarter of 1939: 



Mnrrlngca. 

Births . 

.. 

Deaths iiudor 1 your of ago.... 
Deaths from: 

Api>endiuiiLS. 

Canrer . 

(lereliral homorrhaRO. 

('orobrospiual fever. 

(Mrrhosis of the liver. 

Diul>et(^ melliUis 
Dltirrhea and eutoritis 

(under 2 years). 

Diphtheria . 

Dysentery . 

Heart disease . 

Iniluonsa . 


91 

1,913 

1,M8 

7 

33 


172 


249 

77 

8 

8,209 

24 



Deaths from—Continued. 
Lethargic encephalitis.... 

Malaria.... 

Measles. 

Nepliritis, acute and 

chronic. 

Pneumonia (all forms).... 

Poliomyelitis. 

Pueriieral sepsis. 

Scarlet fever. 

Senility. 

Suicide. 

Syphilis. 

Tuberculosis (all forms).. 

Typhoid fever . 

Whooping cough. 


22 

2 

5 


16 

0 

489 


125 


15 


782 


9 

39 



1 rcr 1,0(K) live births. 


YIRGIH ISLANDS 


Notifiable diseases—October-Dcemiler 1939. —^During the montha 
of Octobor, Novomber, and Dooombor 1939, caaoa of certain notifiable 
disoasos wore reported in tbo Virgin Islands as follows: 
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YUGOSLAVIA 


Communicable diseases — 4- weeks ended December S, 19S9 .—^During 
the 4 weeks ended December 3, 1939, certain communicable diseases 
were reported in Yugoslavia as follows: 



WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER 

From tbe medical officers of the Public Health Rorvico, American consuls, International Ofllce of Put)lic 
Health, Pan American Sanitary Bureau, health aeotlon of the ticaguo of Nat Ions, and other sources. 'I'h® 
reports contained In tho following table must not be considered as complete or final as regards either the list 
of countries included or tho figures for the particular countries for which reports aro given. 

CHOLERA 

[C indicates coses; B, deaths] 

Not®.—S ince many of tho figures in the following tables ore from weekly reports, tho accumulateil totals 
aro for approximate dates. 


Place 


ASIA 

Afghanistan. 

Ceylon: Battioaloa__ 

China.. 

Canton. 

Hong Hong__ 

Shanghai. 

Tientsin. 

India. 

Bassein.. 

Calcutta.. 

Madras. 

Kogapatam_ 

Baxigoon. 

India (Fronoh) . 

India (PortuguoRc'). 

Indochina (French). 

Iran. 

Iraq: Basra.. 

Japan: Osaka... 

Thailand. 

Bangkok_____ 


D 

C 

C 

C 

O 

0 

C 

0 

0 

0 

0 

0 

0 

0 

(3 

O 

0 

O 

0 

0 

0 


Jan,1- 
Oct. 31, 
1939 


678 

7 

5^637 

9 

672 

421 

1 

106,729 

14 

3,734 

6 

2 

17 

89 

17 

1 

436 
*1 
* I 
26 
7 



1 Suspected, 
i Imported. 
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Januiiry 26,1010 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER—Continued 

PLAGUE 

[G indicates eases; D, deatlis] 


Place 

Jan. 1- 
Oct. 31, 
1030 

Novem¬ 

ber 

1039 

DceemlMjr 1930—Week ended— 

2 

0 

10 

23 

30 

AFRICA 

Algiers__-_- O 

t 

52 

4 

2 

232 

102 

429 

1 

5 
67 

»753 

332 

*1 

>S4 

1.411 

30.40r» 

12 

M 







BelpJaTi Gon{]^0,. - - T - - _ _ - G 

2 

1 

1 

1 


1 

British East'Aitica: 

FTenya__ O 









TT^ndn ___O 

11 






TEwpt'; Astyiit Pi-rtcinee _ . _ . O 






1S^ftd'fl.f!fasCiir.______ 0 

- 













P^plift-lrifoetod rats_ 

. 






‘Union of South AMr*ft __0 

6 

4 





China- 

Viikien Provincp _ _ T> 





Alanchuria__ D 







Duleli East Indies: 

Java: 

Batavia___^ n . . G 







■natavift Rosideney . _ ^ _ H 


** 





Java and Madura ................... G 







India . _ _ _ _ _ _ _ _ _ . n 







Bassein.... 0 

Galontta _ __ _ O 

. 

.... 

n 

1 

2 

1 


Cochin...——.G 

1 

'“a“l 


IMaeue-infeeted rats... 

Rangoon...... 0 

Tndnehinft (Erpneh)^^ ... _ _ __ tl 

7 

2 

4 

35 

—. 

Thalluml: 

Hlehifr Province___G 







Hlsniilok l*rovint*e . _ (■' 



- 


■ "o 

KmnphmmK Hnjr Province'.. G 



Lainpnrm lYovinw.. G 

Pr»u> Province _ —_ . G 

1 

0 

30 

10 

1 

1 

V. 

1 

>2 

1 

43 

1 

1 

32 

1 

24 
>10 

3 
45 

4 
3 

3 

5 

25 
17 
20 

. 

.... 


- - 

.... 

Hvarimlctk Provin(!n __... .. G 







'J'ttk Province —.. 0 







Areenttaa: 

Jiijiiy Provimw __ G 







MendoxA Provhiw^ _ ___ . ... G 







RaHa Provinee _ _ G 







Httn Luis Province _ ___ G 







Tucoinan Provlnct^ ___ . G 


... 


* ^ 

- ... 

. ... 

noli via . ..._ _G 


IJrrtzIl: 

AlAfmsKt Miaie . _ _ .,_G 



BrthiftHtnte ...G 

Parnhihii Hfaio . . .. G 





.... . 


Pernambuco Hi ate .. G 

Rao Piuilo Htiile .. _ . _ „„ _ G 







Ecuador: 

(MtlmborAm I’rovinee _G 







kiobiimha___G 







Guayaquil __ fj 







IMAeue-infecled mis___ . 







r^jrt .o 







PneVdA Viejo _ G 







Peni: 

GAjATMnrcA Dermritnent _ _G 


. 

1 





l^imhAveqne neiuiriment. „_ ,_G 







Lihertud l)e;)iirlmeni__G 







Lima IWqinrlmenl _ _ G 







IMiim DejMirimeiifc ___ G 







VonoztielA 4 . . . _ ,_,_ O 



3 




ITawall Torrilory; <>t'«ANiA 

Pnauhpii . .. _-_G 






u 

PlaKuo-infooled rats...........___ 

42 

5 


2 

3 

2 





* Includes 04 denths ftpotn pneumonic pluRUO. <For the period Pocemher 7,1930, to Xantiary 4.1940, 
9 IniiiortOiL there have rci)orttfd 11 eases or i>las(ue n ith 8 deaths 

’Pneumonio* in Venezuela. 

107012“ -dO—4 
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WOBLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER—Continued 

SMALLPOX 


[C indicates cases; !D, death,] 


Place 

Jan.1- 
Oet. 31, 
1039 

Nqvoni- 

Dc(H‘mbcr 1939- Week ended— 

her 

1030 

2 

9 

16 

23 

30 

APBICA 

n 

■ 







Angola. 

Ft^IjrifLTl noTlfrn _ 

-.c 

.c 

H1S2I 

14i’ 

■ '70 

78 


.... 



n 


1 







p 


12 


15 





n 








n 

46 








n 

40 








p 

141 








n 

230 

60 







- __ n 

10 








_n 

00 

13 







n 

4,335 

134 






. 


n 







p 









n 

122 







Bhodo’sla; 

_ p 

9 

11 







.0 

131 

6 







_, p 








gieira i/ooHc 4.,., j--r_ 

_a 

60 







Sudan (Anglo-Egyptlftn)__ 

_o 

327 

89 

67 

84 


45 



_ p 

27 





TTnion of South Africa_-_........... 

_p 

144 







ASIA 

irahia . - ^ _ 

_0 

1 







nATrlnn _ ^ _0 

1 







nhina , _........ 

_ p 


4 

8 

8 

8 



niio^n _______ 

0 







_c 

99,638 








- p 

54 






(ITpATich) - ___ 

-__ o 

3,470 

46 

42 







_o 







im . 

_0 

_p 

20 

228 

31 


7 


"■"ii" 

2 

Straits Settlements __ 

_ p 

1 







gyrlfi ____ 

_p 

1 








_p 

155 







EUROPE 

_p 

4 







Great Britain _ .....— 

0 

1 







firOOCe -rrr—_-_-_— __... 

_p 

09 







Poitugal _....................... 

_o 

884 

13 






Sn^rT ___.................. 

_ c 

192 

255 






Plenary -- -- 

_ G 

3 







rrnrkey.-r ___........... 

..._0 

867 







KOBTB AHERICA 

_p 

156 



4 




G^fitemala., _ - ^ _ 

_0 

9 





...... 


‘|\^erioo _...___......_ 

_ T) 

1,204 

1 







_ 

_0 







SOUTH AMBBIGA 

wentinft^ _ __ 

_0 

3 







BflJfivift ._ - _ 

_ P 

187 







■Rr^JL _ 

_G 

13 







Polorohlft ^ _ _ 

_G 

2,671 

8 

18 

3 

5 




Beuadop...—rx,-—n—T-, _ 

_G 






TJrwgiiAy- _ 

_ O 

5 







Venecu^ _ 
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January 2S> 1010 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER—Continued 

TYPHUS FEVER 


[C indioaie^ oases; D, deaths] 


Place 

Jan* l- 
Od. 31, 

mu 

Novem¬ 

ber 

1030 

. 

neci‘1 

2 

nber 11 

9 

139 -M 

16 

'('Ok on 

2:1 

(led— 

30 

AFniCA. 

Algeria. C 

1,800 

2 

3,091 

9 

37 

894 

% 1* 

•• . 2' 

31 

0 

10 

21 

23 

4 

‘““5 

rV 




British East Africa. C 

Egypt.C 

Epftpfift_ _ _ ^ _ G 

' U 

’"‘i7" 

■■‘ 39 “ 


Trihya_ 0 

* 




Morocco_„_ G 




Nigeria..-i.__ 0 




Efisi: Africa ^ 

rv. 



Sniithem Rhnrfosia_ ^ ^ __ 





Swaziland.^_ 

Tunisia....-•O* 

i 

6,002 

786 

109 

729 

17 
06 

4% 

• i 

' f 

18 

« 

13 

23 

« 

3 

H9 

5,140 

15 

716 

42 

347 

367 

■ 

::i. 




Union of South Africa..i_0 

S::: 


% 

ASIA * 

China.0 

f’hosen......0 

; 

f 


f 


India .C 

i 





Iran.. 0 

Iraq .I,, 


01 

2 

V 

4 

Palestine .C 

Straits Hettlemonte .. 0 

Sumatra .I-?' 0 

Syria .0 

. 





n'rans-Jordan.C 

1 






EUROPE 

Bulgaria.C 






Greece .C 







Hungary .0 







Irish Free State .C 







liatvia .0 







Lithuania.0 







Poland .0 







Portugal .-.0 

1 

95 

12 

3 

9 



. 


26 

ItiimauiA.... G 


2& 

“37 


Kiialn.0 



Turkey.C 






Yugoslavia.-.0 






NORTH AMERICA 

Cuba .r 


»1 



Guatemala. C 

101 

831 

3 

! 

93 

1,119 

197 

9 

20 

28 

29 

8 





Mexico . . I) 






Panama ('anal F<ono .0 






HOUTU AMKUtCA 

Bolivia .C 

1 

10 

5 

1 




Chile . 0 




Peru .0 







Venezuela .C 

1 






OI’EAWA 

AuHlnilla .... G 






Hawaii Territory .0 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

YELLOW FEVER 
[C indicates cases; D, deaths] 


Chad—Fort Lamy 


Zigumoher. 

Sudan (French) :Bandi 
Togo (French): Anecho 

SOUTH AMtZUCi 

Brazil: 

Amazonas State. 

Bahia Stato. 

Esnirito Santo State. 




Para Stato. 

Rio do Janeiro Stato. 

Colombia: Antioquia Department-’ 

CaracoU. 

San Carlos__ 


1 Suspected. 

* During the woelc ended Jan. 0,1910,1 fatal case of yellow fever was reported in Sankadiokro, Ivory Const 

* Includes 7 susiioctcd cases. 

* Includes 3 suspected rases. 

•Jungle tyiie. 



























































Pnblie Health 
Reports 

VOLUME 55 FEBRUARY 2, 1940 SfUAlBBB S 

IN THIS ISSUE 

Community Economic Condition and Dental Statiin of Children 
The Burrowing Owl as Host to the Tick Omidiodorus parkeri 
Preliminary Mortality Statistics for Largo Cities for 1939 
Mortality from Certain Causes in the United States in 1938 





FKDMRAL BKClfRITY AGKNOY 


UNITED STATER PUBLIC HEALTH RERVKM^ 

Thomas Surgeon Ocueid 

DIVISION OF SANITARY REPORTS AND STVTISTK’S 
Cii^Ri I'M V. Akin, Assistant Surgeon General, Chujoj Duismx 


Tlie Public Health Reports, first published in 1878 uiidor authority of an 
act of Congress of April 29 of that year, is issued weekly by the United States 
Public Health Service through the Division of Sanitary Reports and Statistics, 
pursuant to the following authority of law: United States Code, f itle 42, sections 
7, 30, 93; title 44, section 220. 

It contains (1) current information regarding the ])revalence and geographic 
distribution of communicable diseases in the United States, insofar as data arc 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other piTtinent information 
regarding sanitation and the conservation of the public health. 

The Public Hbai-th Reports is pubhshed primarily for distribution, in accord¬ 
ance with the law, to health officers, moml)ers of boards or dcpartmoiits of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as sup])loinents, in which forms they 
are made available for more economical and general distribution. 

Itequcsts for and communications regarding the Publio Hevlth Reports, 
reprints, or supplements should be addressed to th(‘ »Siirg(‘()n (huieral, Unit<‘d 
Slates Pul)lic Health Service, Washington, 1). C. SubHCribers should remit 
direct to the Superintendent of Dociimeiils, Washington, I). 0. 

Librarians and others should ])rescrve their copies for binding, as the Publie 
Tlcalth Service is unable to supply the general demand for ))ound copit^s. Iud(*\es 
will be supplied ui)on request. 

UNITED STATES GOVERNMENT miWllNG Ol'KICE, WASJnN<;'l()N : 1010 
Tor sale by ihe Sii(>cnnteiwlent of WuHhington, 1). (1. 

lVu*e 5 <*^ 1118 . Subscription prkr $2.50 a Year 

OX) 



CONTENTS 


Page 

Community economic status and the dental problem of school children-. 187 

The burrowing ovil as a host to the argasid tick, Ornithodorus parkeri .. 206 

Preliminary mortality summary for large cities, 1989...- 208 

Mortality data for 1938, by cause.. 211 

Deaths during week ended January 13, 1940: 

Deaths in a group of large cities in the United States. 214 

Death claims reported by iiisuranee companies____ 214 

PREVALENC E OE DISEAwSE 

United States* 

Reports from Stat(‘s for we(‘k ended January 27, 1940, and comparison 

with former years - . . 216 

Cases of venereal diseases reported for November 1939. 219 

Weekly reports from cities: 

(^ity reports for week ended January 13, 1940. 220 

Foreign reports: 

Cul)u: 

llui)ana (\)inmuiiieable diseases -4 weeks ended December 16, 

1039 ,224 

Provinces Notitiable diseases 4 weeks ended December 0, 1939. 224 

llei)orts of cholera, i)lag\ie, smallpox, typhus fever, and yellow fever 
nssMVisl during the current w’eek: 

Plague . 224 

Typlms fever..---- —. 224 

Yellow fever. 226 

(III) 















Public Health Reports 

VoL 55 • FEBRUARY 2, 1940 • No. 5 


COMMUNITY ECONOMIC STATUS AND THE DENTAL 
PROBLEM OF SCHOOL CHILDREN ‘ 

By Henry Klein, Denial Officer^ and Carroll Palmer, l^ai^sed AftsiKianl 
Surgeonj United States Public Health Service 

INTRODUCTION 

Factors described broadly by the term ‘'socio-economic’' afToct 
to a marked extent the public health approach to many" diseases. 
The application ol lindings derivocl from a study of these factors in 
the diarrheal conditions of infancy, in tuberculosis, hookwonn, and 
other conditions has contributed significantly to the design of practical 
programs directed towards the reduction of morbidity and mortality 
h'om th<‘so diseases. In the light of these considerations further 
delineation of the imi)orlanco of the socio-economic variables in th(5 
oral pathologi('s is clearly justified. 

The present paper is concerned with a preliminary study of the 
infiuenco of eommvrnty socio-economic condition on the incidence of 
dental caries, the receipt of dental care, tooth loss, and other measur¬ 
able aspects of the deinal problem among children in the community. 
The findings are based on dental examinations of nearly a quarter 
of a million white elementary school children, all living within the 
relatively narrow geograi)hic coniines of the wStato of New Jersey and 
in comiuuTuties which are widely differentiatod with respect to eco¬ 
nomic status. 

Tlu' analysis api)ears to show that the etDiiomic status of these 
conimunili<'s hears little relationship to the temloncy of the children 
to (‘\p<»rience atta<‘k by caries in the permanmit teeth. On the other 
hand, the study clearly reveals that intimate relationships exist be¬ 
tween e<‘ononu<» status, the \olume of dental care dispensed, and the 
total number of permanent le<*t.h extracted and indicated for extrac¬ 
tion. The implications of these findings are discussed. The facts 
at hand lead to the conclusion that the number of permanent teeth 
extracted and indicated for extraction, although supplying a rough 
measure of tin* level of dental care <IispensecI, cannot be viewed in 
the light of present knowledge as a precise measure of the efficacy or 
volume of <lental care. 

J Fnirn tlu* l>i\I‘ ion of Publl<‘ IR'ultli MothinK Natlon.il IriMituto of Uialtli. l»n‘scntt‘<l af Ibe iiU'cthm 
of tbo Aminli'ttn llmiHh AssocluHon, OotolMTSO, UM». 

40 - X (1.S7) 
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MVTLIIIAL AND METHODS 

Most of the basic data for the present analysis were dorivod from 
a leocnl Public Health Bulletin. (Jf) which reported the results of a 
Nation-wide dental siuvey conducted by the American Dental Asso¬ 
ciation and the United States Public Health Service. Among other 
items, the Bulleliu contains tabulations of the following four observa¬ 
tion's ^ on tlie peuuanent leelli of children of each of 40 urban com¬ 
munities of New Jersey: (1) The number of carious defects; (2) the 
number of tilled teeth; (3) the number of extracted teeth; and (4) 
the mimbei of teeth for which extraction was indicated. 

In the piihlislied tabulations these basic observations are expiessed 
as rates, that is, tlie number per 100 children, and separate listings are 
given for boys and gills and for the three age groups, 6-8, 9-11, and 
12 14, In addition to these four descriptive items, two others were 
obtained for tlie picscnt study by making certain combinations of 
these basic tabulations. The first of these additional items, obtained 
by adding the rates for extracted permanent teeth and extractions 
indicated, was ealeulated for the purpose of obtaining eoinrnunity- 
specifie tooth mortality or ^^odontothauatotic’* rates.’ 

The second derived value was obtained by adding all lour of the 
original rates; that is, the number of carious defects, the number of 
filled teeth, tbe number of extracted teeth, and the number of e\tra<‘- 
tions indicated. The value resulting from this summation, here 
designated rfMF, was derived in order to appioacli a reconstitution of 
the canes experience in the pemianent teeth of the eliildien.** 
it is necessary to consider briefly several general and specific limita¬ 
tions ol these data. In this connection it is desirable to note that the 
obsenations made in New Jersey were recorded by a minibcr of 


llnM)l)siiv itions oit* disiRntitofl spociflially in the DulUtm as follows (1) ( uus, pcniianoul 
iuu«l)or iMr UK) children (2) llllod ponnanont toclh, number inr UK) children, (t) esfnulul iHrinimiMil 
t(iIh nuiiilnI in r 1(K) <liil(h< n, U) < stiactious liiclUalid, ikmiii ment licth, nundui pii 100 < Mihln n 

^ In oidtr (o ulTonl a Icrm lor dislgnutlng ttolh extraded and IhoM* mdualid for (xtnwturn Wisjvn f*) 
has uiRRislcd ‘lost ik rmunont tw (h “ Simothc word “lost” would convey 1 ho imwiinjarolabsiiui horn the 
mouth, t his tei in si cins soniew liat 1< ss mi lusHe ol tin meaning <1< i d 1 han ot lu i s w hu hi is <1( s < lopi il 
Sinie teith alriady evtinited and those u juulng ivti action ire imidi up almost ml ml bv tidh whiih 
ha\( died tin expre&sion ‘ tooth mortality' would at lust glume ippiai suitabli (t) llowevii, this Inttei 
ti im hfl*> lieim mUiptiUd as nfetring to diatlis ol iKzsoiisfiom diiitol pUhologv ’’i hii is undi i (iridtiblo 
since the word **mortabt\ through long iisige in demogi iphic sttidiis, hii conn to mi in almost f \(lu 
bi\d> deaths of larsons The‘c tonsidei itions ind tin relative uniKirtnnw of extiuctions md Iridiiat d 
(' tiactions m the dent il pioblem of childicn would set ni to tall foi tin intiodui lion ol i ti 
(on\ev dearly the meaning mtaided It Is suggested, then fore, that thi wmd "odontotlmnatosis" lioni (he 
Gieck “odonto" (tooth) and “thanatos” (execution or death) >cne is tbcddmitivi turn toili'iniiite ti < th 
extracted and indicated for extraction 

«*3 he tot il number of permanent teeth observed to he alTectid bs past and pii '•i nt c uu *' at i p irlicul ti 
examination i-» constitutcdbj accumulatlonsof all the caiiesepisiKU'swhichociuiHdi idi ,u fiomthetmio 
ofernptionol the peim ment teeth until the tmu of< xaminihoii C\)uri(sol thi mimbn ol permanent 1 m 111 
wilhaetiM fines with fillm s plustliosi e\tr leliel fiom thi mouth oi mdit itnl loi iNtnutlonpii uiu ibK 
bei iuM‘ if cams iioiid inloi mat ion which di bins m ubstiuiM tin m ohniwnlol ifiufu ilu moiilho? 
group of moul hs b\ pi t md puscnl r im s ittvk Suduoimt oft uusi xpinimi iiuUi u lilibleuioii li 
eiiiintititive niensun ol tin mfiin u tindimv of iputuulu p ison oi i (.loiiii ol p t ons (oixp m ii i 
attaik by dint il ( mis 
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diflorcnt dentists. Accordingly, variations in interpretations among 
the oxaniinem imdoubtedly existed. The item most markedly influ¬ 
enced probably is the count of the number of carious defects in the 
permanent teeth, since it is known that some of the examinci’s included 
pits and fissures presumptively as caries while others did not do so."' 
Observations on the number of filled and extracted pennanent t('oth 
are probably only slightly aflccted by variations arising from siibjo(‘- 
tivo interpretation. On the other hand, subjective decisions veiy 
hkcly entered into the recording of permanent teeth for whicli extj*ac- 
tion was indicated (4)- 

Particular consideration should bo given to the value designated as 
the dMF rate. As shown in previous communications (S, 6, 7) and 
elsewhere (5, P, fO), a reconstitution of the caries experience in the 
permanent teeth of children may be accomplished with a fair degree 
of precision by totaling the mutually exclusive numboi’s of carious teeth 
(ii'iespoclivo of the number of defects per tooth), the number ol filled 
teeth, and the number of extracted teeth plus those indicated for extrac¬ 
tion. Tlie summation of those values gives a count of the number of 
pennanent teeth showing evidence of having been attacked by caries; 
in previous communications this has been called the count of DMF 
teeth (the decayed, missing, and filled permanent teeth). In the 
material available for the present study the M (missing teeth plus thovse 
indicated for extraction) and F (filled teeth) portions of the DMF 
count can bo obtained readily by adding together the mutually ex¬ 
clusive items, extracted teeth plus indicated extractions, and filled 
teeth. Ilow’'e\er, the D portion of the comit, that is, the number of 
pennanent teeth alfected by one or more unfilled carious defects, is 
not available* in the tabulations provided in the Bulletin.® It was 
necessary, therefore, to use instead the counts of carious defects which 
are pr<)^i<le(^. As a result a 'hiuxlifiod caries experience” or ‘k/Mlf” 
rate is ol)riun(*d. Obviously caution is necessary in the use of this 
rale, hul it would appear reasonaldo to assume that the dlMF values 
af>pio\unately parallel Iho aclual caries experieneo (DMF) xates of 
the cluldren in the eoiniminities studied. 

The s<K*io-eeononuo status of the urban communities of Now Jersey 
is expressed as tlie |)ereentage of rented non farm bomes lonting for 
$50 01 more p(‘r month. These index values, derived from iuformatiou 
given in publieations of the Bureau of the Census (ff), ranged fairly 
uniformly fiom a minimum of 2 to a maximum of just over 70 percent. 

> sub ( iiunt to till (ollat toll oil 111 oiltrinol diti,<tuistioniiair(smii suit out to the 12 dentists^ ho made 
the (\ iiiuii itioii'- m Ni j NIm* returned wwii > to the followIiip mjkc ifli inquiry “InadditIon to 

ohb < 1i\ Mjrns of tivili s iMno phM and assures loiinted as tnriwT Yes. No " Six it poi loil in 

the .itlh n itivi and tliiu m thi mritlxf* Beep iorufiKnte (0. 

8 Tilth iMth iMdnue of nulls i\|KTl(n<( Imxe hiin disi^uitw! hi xniloiis firms Sul/mann (^) has 
• < xpii sslon “extii th” and Ilollander and DunninR {fi) have um d “ulleitid ti eth '' 

TIu sui vi on MV hit h Ihilli tin No 22(1 was hasid, was desluned, pnmarilv. with the thouRht of dental 
ni I ils Ii niiud. I Im flu nmiilH i of i uiIoumU ft i Is w a' si t dow n Insti ail of thi nuiiilx i of carious tei‘th 
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[ii general thn eonimunitics with high economic indices are affluent 
residential areas within commuliiig distance of largo metropolitan 
distriols. Many of the communities witli low indices are highly 
indusirialized, relatively impoverished, suburhan areas adjacent to 
larger urban 0011101 * 8 . (Communities having indices in tho middle range 

are in most instances either tlio larger luban centers or political 
subdivisions contiguous to these coiitci*s. It is clear that tho index 
(the pen'cntixgc of rented nonfarin homes renting for $50 or more per 
month) represents an approximate and restricted measure of 'those 
complex factoi*s which all together may be taken to constitute socio¬ 
economic status. On tho other hand, additional knowledge of tho 
New Jersey communities supports the view that this index does serve 
satisfactorily for present pur[joses to differentiate the communities in 
respect to socio-economic condition. 

The communities studied (designated by lumibor), the economic 
indices, and detailod tabulations on the dental conditions of the 
children are given in the appendix, table lA. 

In order to study the relationship betw-ceii the economic variable 
and the dental status of children it has scorned satisfactory to ex])rosR 
the character of the relationship primarily in terms of correlation 
coefficients (Peai'sonian r). It is recognized that for the material at 
hand such coefiicionis will show only in broad and simmiary form the 
consequonces of the interplay of a variety of influences. Some of 
these are apparent; others, though doubtlessly participating in the 
interplay of factors, are not immediately discernible. That the dental 
status of the children of these localities may be related to variables 
other than those identifiod here is not excluded by the present analysis. 


FiNomos 


(hmmunifi/ ecommk. fttaiuH and caries experunce, (V)rrciation 
coefficients showing the relationship between tlio index of economic 
status and tho level of caries experience ((/MF rales) arc giv(Ui in 
table 1. In order to illustrate other characteristics of the rolationshif), 


Tablk 1. (WrelalUm cocfficirntu and thpir teainrlivv atandaKl diviaiionn for the 
relationa^hip hHwren coynmvnity ecovovuc status and infensitt/ of attack by caries 
((/MK), Data derived from obseyvations in ^0 urban communities of NtwJoroey 


Sex 

A 

0 S 

pp Cywiis) 

9 11 

Boys_-_-_ 

-0 .Std-0 IB 

0 o:h-o. IB 

Ouls ,, u , . - _ - - 

-0. >H±0 IB 

0 lUO.lO 



12 H 

0 IfH'O. ifi 
0 (KH 0. IB 


figure 1 presents the data for girls in the form of three scatter diagrams, 
one for each age group. This figure also shows the results of fitting 
straight lines to the data for each ago group of children (a similar 
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diagram for Iho boys shows cssonlklly tho same r<'Iatioiisliip and is 
not reproduced here). Although wide fluctuatioin in tho oari<M 
experience rates are apparent from community to community, llicy 
do not occur systematically with changes in the economic iiid(»x. As 



Fit.t HI i. Hnliti tliinuins .uitl llllcfl hiirs illudialini* lUo lolulioti liip bctwtoti (‘oiuiniim1> ntironiic 
btntu mill hs c.uh^ WMF;, foi ♦•■IiIso s, t) IMiml 12 ll\onisnl<l DnlJulciiMMl fiom 

obstirviiliotiH in 10 inhmt nmiiniuutii*,* »i N(*>\ Jcisc}. 


jnay he noted in (able 1, the c«)eincienLs in general aiv small, (heir 
signs are not consis((>nt for all age, groups, and none is statistically 
sigjiilieant. Although thes<» lindings arc bused on caries e.xporienee 
rates wbieh are alTeeted by tho limitations previously discussed, the 
analysis app(>ars to show that tho tendency of children to experience 
attack by curies in the {XTiuauent teeth (tho intensity of attack hy 
caries) is not selective for chihlren living in communities which dilfer 
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markedly in ooonoinic status/ Tlio findings of Cohen (rS)j Groou- 
wald {J3), Franzon (//^), and Miller ami Croiii'oio (15) support this 
hiipression. 

(hiininunUy econonne iitaiua and filled pttnianent teeth .—The re¬ 
lationship between the number of filled permanent teeth per 100 
<*hil<lren and the pen‘entage of routed nonfaiiu homes renting for $50 



rOOMrOPWKrCD NON-AMI HOMES(CNTmfOR 90 ON MORE OOUANSPEN MONlH^lr) 

riuUKi: 2—Scatter <liaRrams anrt fitted lines illustrating the ielilloiislup helweeii (i)mniiini(> u‘oii<»imc 
status and dental can* (filled peimanent teeth), for girls 6 S, <» 11, and 12 Mm ar^ oltl Dal uloriv ed fi oin 
observations m 40 urban communities of New Joiscy. 

or more per month is showm graphically in figure 2 for the girls and 
the con-elation cocflEicients for these variables are gi\ on in table 2 for 
both sexes. From the spot diagram showing the data for girls and 
from the co efficients given in table 2, it is evident that the number of 

T Data available from studies as yet unpublished support the view that s<*eon<ltt»> nttmion^ of earleB luro 
con^lde^ably loduced in childien receiMng reuuMiial lient il eaie, that is, m llio'-e who nm' be in hellis 
economiccircumstanceN It should beennjlia%i/'e(l tliiU the aueslion uiulei ilis< us joii ,tho\o lefeis pi imanly 
to intrinsic or Imtial canes t' .peiienco. Thib subject of inrpuiy is elearli ilistlntt fioni that eoiueiued with 
secondary extensions of tlu (arums piotvss 
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filled teeth is highly oorrclated witlj the indices of econoiiuc status. 
All of the coefficients arc positive, all are greater than 0.6, and all are 
statistically signilicant. In adtlition to the fact that the coefficients 
are uniformly high, there is apparent a marked increase in the nmiibor 
of filled teeth with increase in the indices of economic shitus. For ex- 
anvple, in the localities having very low economic indices each 100 
girls between the ages of 12 and 14 years have of the order of 60 filled 
permanent tooth. On the other hand, the number of filled tooth per 
100 girls of the same ago gi’ouphig in the areas having very high eco¬ 
nomic indices is nearly five times gi’eator. In some respects a consist¬ 
ent and mtu'ked relationship between the filled tooth rate and the in¬ 
dices of economic status may appear to constitute an obvious finding. 


Table 2. — Con elation coefficients and their respective stand aid deviations for the 
relationship between commnmty econoimc status and dental care {filled permanent 
teeth). Data denved Jtorn ohseivations in 40 urban communilits of New Jersey 


Set 

Ago gxoup (jcftis) 

6-8 

0 11 

12-14 

Bov*^ .-.. 

0 nsdbo 10 

0 60^=0.09 



Girls ... . 



As RiK’Ii, however, it lends support to the impression that the indices of 
community economic status \iaed in the present study actually serve 
to differenlinte the sevenil urban areas with I'cspect to ability to 
utilize available professional dental serv'ices. That the economic 
status of the family affects the variet}- and volume of dental care re¬ 
ceived is shown by the investigations of Collins (10), Klein (1?), and 
Britten (IS). 

Commuuitu eeononilv niatu't and hidicafed eviracimm .—^Table 3 gives 
the eorndation eoelUcients for the community indices of economic 
status and the rates (‘X[>reaHing the number of permanent teeth re¬ 
maining in the mouth but for which extraction is indicated. For the 
younger <‘!iildren, as may be expected, the eoeflieients are relatively 
low. For the older age groups, liowever, it is evident that a higb in- 
vers<‘ assoeiatiou exists betw'cen the two variables under discussion, 

Taijlm 3, (Correlation coejjicieni^ and tfuir respective standard dtviations for the 
relationship Intween community economic status and indicated extractions of 
perrnatnnl ttelh. Data dirived fions observations in 40 uiban communiUiS of 
New Jiisry 


Box 

Ago tuoup (ywirs) 

OR 

0 11 

12 H 

lioyH ...... 

-n 'IHO 14 

-0 7H 0 08 

-0 67-10.00 

cmiH . 

-0 50 10.12 

- 0 07 1 0 00 

-0 or>.i 0.00 
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Inspection oi the data spvon in the appendix, table lA, and puseated 
giaphically in hgiiie 3 shows that in coininunities haiing veiy low 
ecoaomu status |>uls 12-14 yoais ol age have appioximalely 75 in¬ 
dicated cxhactioas pet 100 individuals, while c'ach 100 gills ol the 
same age living in comnnuuties having high indues need less than 
20 extiactions V sinulai lelationship obtains loi boys Cleiily the 
piesenoe of 75 seveiely decayed oi ncmvital peimanent teeth loi each 
100 gills 12-14 yeais ol age must lepiO'.ent a consicleiable liealth 
lia/aid The lindings picsented would indicate that ccminiunily 
economic status is intimately and inveisely associated with the extent 
of this pioblein * 

Comrmnvty ecovomic status and ejtracUd pamanLid Ueth —The ex¬ 
traction oi peimanent teeth m children, since tins is usually accom- 
phshed bv the dentist, constitutes a foim of dental scivice which may 
have an iiupoitant lelationship to the ccononuc status of a com- 
niunit'v Tabic 4, giving the con elation coeflicicnts loi these two 


T \Ri! I (ondaiKU ((uirunnLs and (hat nsptctite standoid donations fot ih( 
idationship bdiuni communitii (conomic staluh and ixiiacUd pinnamnt tnlh» 
Until dinudjioni obsirvaiions in uihun communitic> oj NiwJirsti/ 



A£,c Mdip (ytais) 


(>8 

0 11 

U 11 

T^( \s 

-0 i'idrO !(> 

“•0 IS-tO 10 

-0 2H.0 16 

aiii 

-0 37±0 11 

-0 J7=t0 14 

-0 41 H) H 


vaiiable'-, suggests that tluie is a low invoise association between the 
niiinbei ol extiacted peimanent teeth m the children examined and 
coniiminitv economic level Although the evidence which beais di¬ 
rectly on tins pomi is not entiiely conclusive (the coclhcicnts aie low 
and not statistically significant in eyciy case), it is ol toiMcleiable 
iiitcuc'sl to note (ha( thegeneial chanutet of the ic'lationsliip bctwecni 
ec'ononiic status and thii type of dental seivice is difTc'iC'nt lioni the 
lelationship betwcu'ii c*cononiic status and dental seiviee in the foim 
ol (illuu>s 'rinis, with me lease in the ecumoinu leyel of the com- 
iiitiiiilic's theie omiis a stiiKing (/u/ccisc in the miinbei ol peimanent 
tec'th (dic'd and a (onc'oinitaiit slight daitast in the number of pei¬ 
manent tec'th c'xtiacted The finding of a slight deciease in the ex- 
tiMctc'd tooth lafe with inciease in the value of the economic indices 
must bo intc'giatc'cl with the obseivation that a huge lesiduiiin of 

Mti nttts tuv llmtapmtortht vvltUdiilatmtsintht i ittsfcrimlicultdixUaction oistivid 

b(tu((ntlu fU(a ofliUliimdlowccunomU ttitusninvlt tlu KsultofdifTddUtsiQfritdiafislowhin m 
oxtiiutlon Nmtiuutdl Ihiisubfullv (l(< ixdtotth inuiotiti (oiiiimniitvinif ht Ik iiidufiKd iortxtifu 
tl n, ^hlli In a inott nlTlut nt ((mnnmitv tlw inu twtlj tnl}.!d Ik toiistdntd tw indlddtd for llllmi simo 
tin K) tdti (( tiof tt1(u!nRanUin|7ma\ boinon undily tauhil iktnm Iho mou pto iKrou tut a 



]&ubiuu^ 2 , 


100 


iii<lic‘.it(>(l cxtracliojis cxibts in Uio mouths of the cluldi’en of the 
poorer eoinmunilies. When tho tcotli which should be extracted are 
uddc'd to the exlrnctiuns already accomplished it may bo seen, as 



10 soao^wBoeoToao 

PERCENT OF RENTED NQNfWM HQICS l«KnHQ M OR MQI« DOOMS PSR MOI^^ 

fitiX til vKoi diHKi inis and flitted liius iUiistratiiiR Mio rolatmiishii) botwti ii oonimtinby ((otioiulo 
stains and otiontothanalosis, for girl» 6-8,8 U, aud 12-11 yoarH olcL Data diiivod bom ot>wrvutlons iu 
40 mban LommiivitKs of Niw Jtisty. 


shown by the data for gii'ls given in figure 4, that the odontolhanatotio 
rate decreases sharply with increase in commiinity economic status. 
Similar findings may be shown for tho boys, 

DISCUSSION 

Because of tho limitations in tlie mateiinl available for the present 
study, and because all the issu<>s involved ai'e not inunediately or 
completely discernible, it is not possible to give a wcll-romidod dis¬ 
cussion of many of the pertinent questions which are suggested by 
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the analybib presented iu the previous sections. On the other liand, 
it seems dcbirablo to (‘onsider in at least a jirelinunary way one im¬ 
plication \\hich follows from the study. Broadly this ooncoms the 
qnaiilitathe measurement of the rcbulls which may bo expected to 
follow liom pro\iding i*eniedial dental service to school children. 
From the analysis already given it is clear that economic variables 
markedly innuenee the provision of such (arc. 

TJie development of methods of appraising objectively the value of 
publie health proeedurcs has become an important part of public 
health work. The crude death late, moitality and morbidity rales 
for specific diseases, case fatality rates, and so on, liave been found of 
considerable utility in assaying the effectiveness of general and specific 
health procedures. On the other hand, no clear-cut methods are as 
yot available for defining objectivoly and quantitatively the values 
resulting from the provision of dental health services to large groups 
of ohildien. That there is need for the development of such tech- 
niciues in the dental field is well recognized (2, 3,4j 20). 

In approaching tlie problem of measming the effectiveness of dental 
health services it is desirable to consider certain characteristic fea¬ 
tures of the disease tor which these services are designed. The 
carious lesion consists essentially of a disintegration of tho enaimd 
surface by a process which is as yet incompletely understood. Usu¬ 
ally before detection the lesion has penetrated into tho underlying 
dentine, and if left unattended tho pathology continues to penetrate 
tow'ard and into tlie nutritive organ of the tooth, the dental pulp, 
a se<|uence of events which usually results in loss of vitality of the 
tooth.'* liong clinical experience has shown that the progression of 
tlu'se events may bo interrupted by the early surgical excision of the 
carious l(Niou followed by replacement of tho affected area with inert 
filling mati'rials ivsistant to disintegration. 

Since lack of tiwlmont of the carious lesion usually produces 
dealh of (ho airoc((Ml (e(dh, it has been postulated (i8, S) that counts, 
in cliildnui, of llio numhor of permanent ioolh oxtraclod and tho 
nninbor for which o\(ra<*tion is indicated provide a measure of the 
(k'gn^o to which dental carc’i conserves tho masticatory apparatus as 
as a tc<‘hni(pi(^ for testing and com])aring the efiicacy of dental 
heahh proceduies. Since the tooth d('ath (odoutolhanatotic) rate 
apjx^aiN to hold some |)romis<5 as a ineasuro of the offoctivonoss of 
<l(‘nial caiv it Ix'comes (U'sirublo to identify tho factors which may 
infliuM'co the ivlalionship between odontotlianatosis and dental care. 
On the basis of general coTisiderations it may be admiltod at once 
that intensity of attack by (^aries (‘onstilutes one of these factors. 

Mil iiuiiiii 1 Mi U l(( Hi uHli notiviUI puli>s i)m\ h( TnlU h<al< aandmUnlulnoair >ol^imb1o 

(otKlinoii lit Mil nKiiiMt h iu( HI (ff pulp (tirml (luiupv 'I ho piolonn<1 Ixiulninil iirpuiHi to rindortho 
KHil (lUtiil iinil iipK il III i hiulitiolo} l(ull> nu iMvo Mtiniillv not silutiil !>> tho puluiit who in xnost 
zu lutui pnld (\l) uiioii of Mm t<H>(h. 
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Thus, because of vaiiations in the intensity of attack by caries, tlio 
odontothanatolic rate may vary irrespective of the level of dental 
care. That wide diflorenccs do exist among children of difforont 
localities with respect to intensity of attack by caries is indicated in 
recent publications (J>, 19, 20, 22). 

Another factor which undoubtedly affects the relationship between 
dental cure and odontothanatoris is the length of time between 
initiation of a carious lesion and its treatment by filling.*® Clearly 
tlie odontothauatotic rate may vary more exactly with respect to 
when the filling is placed in relation to when the cavity was initiated 
than with tlio nmnbor, per se, of fillings placed. Identification of 
this factor as a variable in the problem brings mto focus an apprecia¬ 
tion of tiro fact that little is known, in a quantitative sense, at the 
present time of the influence of this variable on the viability of tooth. 

Although the data for the present study are deficient in certain 
respects they perhaps are adequate to provide some insight into the 
difficulties which must bo encountered in any attempt to develop 
the odontolhanatotic rate as an itulox of the efficacy of dental care. 
As indicated previously, a first problem in this connection concerns 
the study of the influence of intensity of attack by caries on the 
odontothanatolic rate. Table 5 provides information on this point 
and shows that tlve coiTclation coefficients for the relationship are 
small and statistically without clear-cut significance. However, 
those for the older age groups indicate that Hie number of odonto- 
thanatotic teeth obsoiTcd per 100 New Jersey children tends to 
increase as the community caries exporience rates increase. The 
intorprotation of these coefficients must bo integrated with those 
given in table 6 which show the relationship between intensity of 
attack by caries and dental care in the form of fillings. In these 
latter data, all the coefficients for the older age groups (9 11 and lU 14) 
are positive, llow'over, tliey are ch'arly not statisli<Mdly signilicant. 


Table 5 . —Correlafion coijiclcnts and their mpeelivr .^Umlnril diviationx for the 
rdaiwmhip hvtwcm ifttnmiy of attack by caries (dMF) and odontolhanalosiH, 
Data derived from observations in 40 urban communities of New Jersey 


So-x 

Afro group <>uars) 

6~8 

»-n 

12 14 

BOyS- _ r 

0.n±0.17 

0.32::b0.15 

0,24:±-0.ir) 
aiGrisa ifi 

aaidr0.i6 

GWs_ _ . _ _ ... 



10 Obviously a tooth which Is filled laic In the development of a carious lesion is wposod to a gwater risk 
of boing rendered non vital than one in which a cavity Is filled early after its initiation. For pur|KMW‘S of 
precision and clarity the l<*«gth of time n cavity rentalns untreatetl may bo designaNvl ^‘cavity years of 
exposure to unattended caries.’* 
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A general interpretation of those two sots of data leads to the un- 
pression that an increase in the intensity of attack by caries is ac¬ 
companied by a slight and perhaps questionable rise in the odonto- 
thanatotic and filled tooth rates. Exi)roasod in other terms, the 
analysis would seem to justify the conclusion that the data at hand 
provide an opportunity to study the I’olationship of dental care and 
odontothanatosis in a situation whore the factor, intensity of attack 
by caries, appears to affect only slightly the volumes of dental care 
and odontothanatosis.” The following study of the relation of dental 
eaa*e and odontothanatosis is undertaken, therefore, without quanti¬ 
tatively integrating into the relationship the slight influence of 
intensity of attack by caries. 

Table 6. —Correlation coefficients and their respective standard deviations for the 
relationship between intensity oj attack by caries (dMF) and dental care (filled 
permanent teeth). Data derived from observations in 40 urban communities of 
New Jersey 




Roys - 
(lirls . 


Age group (years) 


0-8 

0-11 

-0.09db0.10 
-0.04db0.17 

0. 20d:(). 10 

0 2Hd.O. in 


12-14 


0 . 24 - 1 : 0 . 1.1 
0.10 H) 10 


A firnt. slop in the stxuly ot the relation coimists of a dorivation of tho 
(‘oiTclation coeflicients for tho two ubsorvations, filled teeth j)er 100 
children and odontothanatotic teeth per 100 children. These co- 
efllcionts, given in table 7, reveal that dental care in the form of fllling.s 
and odontothanatosis are indeed highly and invei'sely con-elated in the 
New J('rspy commnnities. It may bo noted that all the ooeflieients 
are negative and, e.’ceept for the youngest ago group, all are above 
—O.fiS and in every ag(*-se.\ group the correlation is statistically 
significant. The Iiigh <legree of association of the two variables made 
apparent I>y this analysis logically leads to an atlem|)t to eliicidaie 
fiirlilier the (Hiuntitative aspects of the relationshii). 


Tvrlk 7. (^fnrlatioii eorfjleients and their respeetive stantltnd dentations for the 
relationship between denial care (jilUni permanent teeth) and odontothanatosis. 
Data derintd from observations in 40 urban communities of New Jersey 


RoyH 
nirlM - 


Sex 


(yoms) 


0 11 

0.301 0.1,*? 

-0.n8>0.11 

-0.47 4-0.13 

-0.0f»>0.00 


Vi 11 


-aoftj o.()« 
-lUl7dLO.OO 


« U 1‘? t(i imtlfriliwul Ihnt thK ullhongh tiiio for tin* Now Jtwy coiiitnimiHos, noiy not hoM 

for othor j><'(»grttt>hiL’ nroas. 
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Since the sequelae of attack by caiios are slowly cumulative, tke 
moasuroment of the changes in the odontothanatotic rate with chaise 
in volume of dental care would seem to be most advantageous in the 
oldest ago group examined (12-14 years). Furthermore, it would 
seem satisfactory to make this analysis for both sexes combined. 



NUMBER OF PERMANENT TEETH FILLED PER 100 CHILDREN{X) 


I 1 *) SC jttii tlinwirn ai (1 fitt* d line illiMintmj? the nUtionship tlout'U eare U»il d I>*i' 

munent nnd odoiUollunivlosis, foi U tl->( bo\s anti eirls Data <l<ii\cd fioiu ol)str\n« 

lions in 40 in ban coninmmties of New Jt>ist.*y 

Accordingly the number of filled teeth and the niunber of odontothaii- 
atotic teeth, both expressed as rales ixu’ 100 children, w<'re i)lo(fC(l 
against each other as shown in %uro 5. The regression line fit lid 
to these data was found to follow the equation: 

y=118.0-0.32.r 

Translating tins ex]n-easiou into terms of the exjx'rienco under con¬ 
sideration it may bo seen that when, in a given community, there are 
50 filled permanent teeth per 100 children there may bo e.xpected, on 
tlic average, of the order of 130 permanent teeth extracted or indicated 
for extraction per 100 children. On the other hand, when there are 
300 filled permanent teeth per 100 children (12-14 years), an average 
of somewhat less than 60 teeth affected by odontothanatosis may bo 
exi>octed. The rate of decrease in the mmiber of extractions and 
indicated extractions per unit ii\crease in numbei’S of teeth filled (the 
slope of the regression line) is defined by the regression coefficient 



201 


Jbobluary 2, JO 10 


which equals —0.32, Thus, the aiuilytis reveals that the relatioiibhip 
under discussion is such that for each 3 teeth lilled a saving, on the 
avei-age, of 1 tooth (from extraction or indicated extraction) may be 
expected in the Now Jersey cliil<lreii of the ago gi-oup 12-14 .veal’s. 

Needless to say, the quantitative derivations given inimediatt'ly 
above are rough approximations. They cannot be considered to 
constitute a precise analysis of the quantitative relation between the 
two variables. On the other hand, it is necessary to recognize that 
dental care broadly considered markedly reduces tlie odontothanatotic 
process. The data ou the New Jersey children, although deficient in 
many respects, and the analysis given, althoi^h open to criticism from 
many points of view, clearly demonstrate that those communities 
which provide large volumes of dental care derive great benefits in 
terms of the conservation of the permanent teeth, while those com¬ 
munities which provide small volumes of dental care pay a penalty 
measurable in tei’ms of massive crippling of the teeth. 

Altliough it is clear that dental care is a significant factor influencing 
the odontothanatotic rate it is necessary to emphasize again that 
many subsidiaiy variables may affect this relationship. Among these 
tlie length of time the carious lesions remain unattended (cavity years 
of exposure to unattended caries) is perhaps of the greatest significance. 
The excessive variability in the odontothanatotic rates shown in 
figure 5 for any given level of munbei’s of filled teeth is xmdoubtedly 
related to this variable. A community showing high levels of 
odontotlmnatosis, in spite of liigh levels of dental care in the 
form of fillings, may bo one in wdiich dental care is not provided 
in significant amounts until the children develop large and late 
carious defects. On the other hand a community may show low 
odontothanatotic rates in spite of intensive caries attack because 
fillings are placed s.ysteinalicall.v and early in the development of the 
carious lesions, fl'liis latter consideration also suggests that the 
development of a pitchc odontothanatotic index for measuring the 
eflicac.v of dental care must await further acquisitions in our knowledge 
of tliis and other essi'iitial variables in the dental problem. 

CONCUISrONS 

Anal.vses of findings ilerived from a slud.v of about 200,000 
childr<*n in It) urban communities of New Jersey lead to a number of 
lalher significant general eonelusions regarding the dental status of 
M’liool ehihlren living under fairly representative conditions in the 
eastern section of the United States. First, although the basic 
data are not entirely satisfactory, Iho evidence available seems to 
iudh'ato that the intrinsic tendenc.v of ehihlren to ('\|)erienee attack 
of tlie peinmnent teeth h.v caries does not depend on the economic 
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fol.itiis of tlio communily in wbich tlio cLildron live. Second, and the 
(laUi on wLicli Iho conclusion is based undoiibledly are sulTiciontly 
precise for the purpose, it is clear that the volume of dental care in 
the form of fillings in the permanent teeth increases markedly with 
increase in coimnunity economic level. Third, and perhaps most 
de(inil(‘ly, the odontolhanatolic rate (the number of permanent tooth 
exiraclod and indicated for extraction per 100 children) diminishes 
as the economic level of the eonimnnily rises. 

A discussion of these findings leads to the conclusion that dental 
care in the fonu of fillings in the permanent teeth is highly and in¬ 
versely correlated with deaths and extractions of teeth. From this 
consideration it is clear that the odontothanatotic rate may be view'cil 
as a rough measure of the relative amount of dental care received by 
children of ditTerent localities. New Jersey communities liaving 
low odontothanatotic rates are, in general, characterized by relatively 
high levels of dental care, while those having high odontothanatotic 
rates usually arc eharacterized by low'^ filled-tootli rates. It is pointed 
out, however, that two other variables - intensity of attack by caries 
and the interval of time elapsing between the initiation and repair 
of carious defects—affect the odontothanatotic process. The quanti¬ 
tative significance of these latter fac*toi*s in the loss of teeth, through 
devitalization and extraction, requires eonsidorahlo investigation. 
It would appear justifiable, therefore, to conclude that present defi¬ 
ciencies in our knowledge make diflicult the use of the odontollnma- 
lotic rate as a precise measure of the efficacy of providing denial care 
to school children. 
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Appendix 

'pAnr M 1 A ,—Number of children examined and specified dental status rates by sped- 
fied age and S(js groups and by community economic index values. Data derived 
from iO uihan communities of New Jersey 
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161 

178 

S - _ 

2 K 

U H 

218 

254 

J50 

158 

5 

17 

1 

5 

17 

23 

173 

203 

IS 

28 


0 11 

nil 

m 

280 

230 

230 

40 

50 

27 

27 

55 

55 

358 

371 

82 

82 



12 14 

301 

342 

311 

59 

73 

09 

04 

90 

98 

509 

650 

168 

102 

4 _ 

5.T 

0 8 

181 

187 

123 

130 

2 

0 

2 

1 

15 

12 

142 

149 

17 

18 

74 


0 11 

2tS 

217 

250 

270 

12 

20 

15 

20 

51 

54 

828 

370 

60 



12 14 

250 

230 

410 

471 

24 

26 

27 

50 

108 

101 

578 

648 

135 

151 


12.5 

6- B 

1 

0 

200 

(») 

205 


% 

0 

0 

0 

% 

(») 


0 

(») 

71 


9 11 

28 

20 

275 

4 

86 

79 

422 

83 



12 14 

348 

300 

208 

810 

123 

127 

54 

68 

50 

46 

525 

ea 

104 

109 


* Tho iwrconi of rflnIoU iionfjirm homes rent inz for $/K) or more nor month. 

i This rate In Truwie nn of a !u*t mipioneous exrierienco, uamoly, the number of dental caries defects In the 
Ttennauent teeth, plus the nunihet of estiu(4e<iCand indicated extract ions) permanent teeth, plus the number 
(lncsT>ectIve of niuiUier of miinpH) of flllod peimaneiU toelh per 100 children. 

Unknown ui 1 in Uttei minute. 

to 2 
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Table 1 A.- Kumhcr of children examined and upecijicd dental slatm rates by .^peef- 
fi(d age and s(x groups and hy community economic index values. Data derived 
from /fO urban communities of New Jersey- Continued 


C'oinnm- 

iiil\ 

tile'll'* 

luition 

w 

2 

o 

i 

c 

s 

w 

Age group 

Nuinhor of 
children 

(d) 

Numl)er 
(»f iin* 
treated 
c.irunus 
defects 
per UK) 
oliildren 

Number of iiormanent teeth affoctod by spocin 
oonditiou per 100 ohildron 

Ml 

A) 

mc- 

and 

■utod 

rac- 

ns 

(P) 

(mi) 

(mj) 

WMF) 

Ojirlos ox- 
l>ononce 

(I^ 

FaI 

tlen.^ 

mdic 

e\t 

tic 

Filled 

Extracted 

Indicated 

extrac¬ 

tion 

g 

n 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

& 

o 

n 

‘5WO 

Boys 

Girls 

1 

1 

O 

6 

13.2 

(K 8 

2,468 

2,398 

106 

no 

10 

16 

5 

5 

8 

12 

128 

143 

13 

17 



U 11 

3,061 

3,024 

184 

183 

53 

as 

32 

34 

36 

37 

305 

322 

68 

71 



12-14 

2,391 

2,224 

202 

360 

100 

129 

77 

84 

56 

53 

495 

526 

133 

137 

r. - 

13 3 

6- 8 

747 

709 

81 

81 

3 

5 

4 

4 

4 

7 

92 

97 

8 

11 



9-11 

852 

835 

144 

156 

22 

20 

20 

29 

26 

29 

221 

234 

55 

58 



12 14 

750 

680 

210 

210 

24 

32 

49 

58 

60 

67 

343 

367 

109 

126 

8 . 

13.7 

(J- 8 

083 

718 

113 

132 

0 

10 

5 

3 

7 

11 

131 

156 

12 

14 



9 11 

900 

917 

203 

302 

17 

27 

17 

25 

38 

47 

275 

301 

55 

T2 



12-14 

897 

780 

213 

267 

37 

44 

40 

50 

73 

74 

399 

441 

119 

130 

0 . 

13.8 

fi- 8 

398 

365 

181 

207 

6 

11 

J 

1 

5 

2 

193 

221 

6 

.3 



9 11 

435 

388 

313 

296 

42 

51 

14 

19 

26 

26 

395 

;i92 

40 

15 



12-14 

394 

458 

409 

421 

77 

106 

41 

45 

38 

10 

r.65 

021 

79 

94 

10 

14.1 

0 8 

98 

99 

72 

04 

8 

3 

7 

3 

8 

18 

95 

118 

15 

21 



9-U 

159 

151 

U7 

157 

8 

10 

26 

27 

52 

55 

203 

2.68 

78 

82 



12-14 

227 

241 

191 

240 

33 

57 

50 

66 

89 

98 

372 

170 

14S 

104 

11 . 

14.9 

0-8 

1,020 

1,004 

120 

120 

0 

0 

2 

2 

6 

7 

133 

144 

7 

9 



Orll 

1,»>9 

1,809 

208 

216 

36 

51 

22 

23 

27 

28 

293 

318 

49 

51 



12*14 

1,834 

1,612 

270 

280 

80 

101 

54 

59 

45 

44 

4.')8 

484 

99 

103 

12 

17.0 

0- 8 

098 

703 

112 

113 

3 

8 

2 

1 

6 

11 

123 

1.33 

8 

12 



9-U 

8.58 

806 

189 

104 

32 

45 

13 

20 

36 

40 

270 

21H) 

49 

60 



12 14 

511 

416 

207 

286 

54 

62 

49 

52 

65 

75 

135 

475 

114 

127 

13 . ... 

19 9 

0 8 

381 

398 

100 

no 

4 

8 

a 

0 

7 

11 







9-11 

405 

422 

223 

222 

44 

46 

(») 

(») 

37 

40 

P) 

P) 

P) 

P) 



12-14 

364 

340 

807 

334 

78 

106 

81 

96 

85 

74 

651 

010 

166 

170 

14. 

203 

0- 8 

259 

244 

88 

125 

(») 

(») 

(*) 

(») 

5 

9 

P) 

(») 

(0 

(>) 



9 11 

577 

656 

217 

224 

24 

34 

44 

51 

09 

73 

354 

382 

113 

124 



12-14 

04G 

717 

278 

327 

39 

65 

04 

134 

91 

87 

602 

013 

185 

221 

15 - 

2(1 5 

6- 8 

220 

241 

73 

86 

22 

12 

4 

4 

4 

5 

103 

107 

8 

0 



9-11 

227 

237 

167 

159 

53 

63 

23 

30 

22 

25 

265 

277 

45 

.55 



12-14 

193 

273 

226 

256 

121 

110 

52 

60 

44 

48 

443 

473 

96 

107 

10 - . 

23.8 

0- 8 

341 

240 

219 

179 

23 

27 

3 

8 

4 

5 

249 

214 

7 1 

H 



9-n 

295 

258 

273 

273 

68 

86 

13 

16 

19 

23 

373 

307 

32 

38 



12-14 

209 

212 

3.38 

347 

136 

162 

22 

24 

30 

37 

535 

570 

61 

01 

17. 

23.9 

0- R 

215 

239 

126 

136 

10 

13 

2 

1 

3 

6 

141 

156 

ft 

7 



9 11 

402 

414 

287 

287 

41 

66 

26 

82 

30 

36 

381 

421 

,56 

f.S 



12-14 

552 

561 

8S9 

106 

77 

98 

76 

81 

57 

66 

69.S 

051 

132 

147 

18. 

25.0 

0-8 

284 

300 

150 

137 

12 

16 

2 

3 

7 

K 

177 

164 

9 

II 



9 n 

352 

335 

202 

208 

62 

80 

24 

25 

42 

27 

330 

310 

66 

52 



12*14 

118 

60 

m 

308 

46 

49 

73 

80 

78 

65 

660 

5112 

151 

145 

19. 

. 25.0 

0- 8 

909 

693 

164 

178 

7 

11 

7 

8 

10 

14 

I8S 

211 

17 

22 



9-11 

1,234 

1,360 

263 

286 

44 

69 

27 

32 

45 

49 

379 

426 

72 

HI 



12-14 

1,209 

1,227 

394 

4o:$ 

64 

90 

64 

04 

77 

79 ; 

r.99 

612 

141 

143 

20 

27.4 

0-8 

327 

345 

97 

119 

19 

9 

2 

3 

4 

11 1 

122 

112 

6 

11 



9-11 

447 

401 

174 

200 

55 

7:i 

16 

10 , 

35 

39 

280 , 

32K 

M 

55 



12*14 

320 

218 

247 

287 

90 

95 

32 

29 

72 

(VI 

441 1 

475 

104 

93 

21. 

. 28.0 

0’ 8 

5,112 

1,950 

90 

101 

9 

13 

2 

3 

3 

4 

104 

121 

5 

7 



9-U 

5,716 

6,004 

104 

200 

43 

50 

19 

2!) 

21 

24 

277 

297 

40 

47 



12-14 

4, ,5f 0 

4,473 

292 

307 

74 

90 

01 

64 

44 

46 

471 

507 

105 

111) 

22_ 

. 28.0 

0- 8 

6,955 

0,822 

121 

141 

7 

9 

4 

6 

8 

11 

140 

167 

12 

17 



9-U 

8,097 

8,022 

214 

218 

33 1 

45 

.34 

39 

38 

40 

319 

312 

72 

79 



12-14 

6,82t 

0,442 

303 

321 

67 i 

78 

83 

05 

63 

(15 

616 

5.59 

146 

160 
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Tablis lA.— Number of children examined and sp(defied dental statua ratea by spici-- 
fied age and sex groups and by community economic index values. Data derived 
from 40 urban communities of New Josey —CoiiUniicd 


Numbor 
of im- 
trontoii 
carious 
defects 
TwrlOO 
children 


(F) (tni) (mj) mm 


Indicated 

Pilled Extn.clo.1 


Kxtnu*- 
tions and 
intilcsdod 
oxinu*- 
tioiis 


29.3 fi-8 
9-11 
12-14 
33 4 «- 8 

9-11 
12-14 
33 8 0 8 


fd.O « 8 
0 n 
12 11 
ri4.4 (I K 
0 11 
12 14 
r>5.3 (1 S 
0 II 
12 14 
6(». 7 <1 S 

0 M 
12 14 
03.8 0 8 
0 11 
12 14 
O; 1 0 K 

0 II 
12 14 

08.8 0 8 
0 II 
12 14 
71.4 0 8 


30 

350 

1 394 

87 

34 

581 

(itO 

171 

10 

1H7 

197 

9 

43 

330 

390 

00 

80 

045 

050 

108 

22 

207 

200 

40 

45 

348 

399 

01 

49 

400 

523 

121 

0 

107 

117 

4 

24 

233 

202 

28 

40 

302 

3S1 

80 

2 

98 

116 

5 

13 

250 

2i0 

30 

0 

325 

333 

01 

8 

107 

110 

0 

65 

301 

303 

40 

93 

430 

493 

102 

2 

113 

117 

3 

22 

310 

350 

2:1 

30 

400 

53S 

61 

4 

110 

135 

5 

22 

321 

390 

20 

47 

044 

539 

52 

3 

107 

179 

4 

19 

35S 

409 

3S 

39 

030 

090 

102 

3 

192 

194 

5 

5 

428 

412 

39 

18 

046 

OOU 

97 

1 

81 

117 

1 

4 

252 

2r>0 

H 

19 

507 

490 

03 

0 

140 

157 

4 

10 

407 

414 

41 

10 

5S7 

594 

41 

3 

98 

125 

3 

8 

315 

347 

20 

41 

549 

557 

51 


31 


03 

4 

21 

00 
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THE BURROWING OWL AS A HOST TO THE ARGASID TICK. 
ORNITHODORVS PARKERr 

By WiUjIAM L. Jellison, Asuslant Paiimlologist, Cnikd PiMic Health 

»S'cj Hce 

The aigasid tick, Ornithodorm parkeri Cooley, has been reported 
from a variety of small mammalian hosts from Colorado, Montana, 
Utah, Wasliington, and Wyoming by Cooley (1) and Davis (2) 
The Washington record was of a sii^le nymph collected from a cot¬ 
tontail rabbit near Yakima in June 1934. 

Larvae, nymphs, and adults of ticks of this species usually engorge 
within one-haJf hour and leave their host to take shelter in the nests 
and buiTOWs where they arc sometimes present in considerable num¬ 
bers. For this reason infestations on small mammals arc not often 
found and seldom exceed a few immature specimens. Davis (S) 
reportotl the five heaviest infestations observed up to that time as 
38, 44, 44, 44, and 46 nymphs and adults from the burrows of ground 
squirrels, Citellm spp., in Natrana County, Wyo., and Beaverhead 
County, Mont. Specimens collected from both areas proved to be 
infected with the spirochetes of relapsing fever. 

In the State of Washington, in June 1939, 18 burrows and nests 
of the burrowing owl, Speotyto cuniaUaria, were examined for ecto¬ 
parasites and other arthropods. This species of owl is of special 
interest because it is the only raptorial bird in North An’erica that 
neats bunows and because it has been found that ectoparasites, 
especially fleas from small mammals that have been carried to the 
nest for food, are trapped in the burrows and can be readily collected 
(3). Of the 18 burrows examined, 9 were infested with 0. parkerd. 

The ticks were found from within a few feet of the opening to the 
limits of the bun-ows, but were most abundant close to the nests. 
The burrows were often 3 or 4 feet umlorground and 10 to 15 foot 
long. A peculiar habit of the bunnwing owl is to line its burrow and 
nest with horse manure, often to a dei)th of 2 or 3 inches, fkune 
writers have claimed that this ai<ls to keep down the flea popnlaliort. 
Ticks w ere found throughout this material. 

The following collections wore made, and while the numbers indicate 
actual counts of specimens collected, they by no means represent all 
the ticks present in the burrows: Franlclin Coimty (Juno 2, 3, and 4) 
nest 105, 5 ticks; nest 106, 491 ticks; nest 107,11 tides; nest 108, 3C0 
ticks. Yakima County (June 4 and 6) nest 109, 31 ticks; nest 112, 

1 Oontnbution from Hocky Mountain Laboratory, Hamilton, Mont, Division of Infc( tious Dim'usos, 
National Institute of Health An ab&tiact of this paper Is to bo read at the mooting of the Amerlean floriety 
of ParasitologJbls at Columbus, Ohio, Dewmb<}r27, 1939, and published In the abstraf t Issue of Journal 
of Parasitology 
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29 ticks. Douglas County (June 6) nost 1 IT), 318 ticks. OKiniogiui 
County (June 7 and 9) nest 118, 49 tides; nest 119, 21 tic'ks. Eiglit 
nests examined in Adams and Whitman Counties Nvorc not louiul 
infested. 

Many of the ticks from nests containing fledglings were frodily en¬ 
gorged, ns slioAvn by the bright rod intestinal contents visible through 
tho semi-translucent body wall. Nineteen engoi^od ticks from nest 
109 (Yakima County) were crushed and the intestinal contents 
smeared and stained. Nucleated erythrocytes of avian blood were 
readily distinguislvod on slides representing 17 ticks. 

Nest 115, examined Juno 6 (about 4 nules south of Biidgeport, 
Douglas County) yielded 318 ticks in all stages of development. An 
adult owl was flushed from the entrance of the burrow and the nest 
contained tho carcasses of 6 fledglinp that had been recently killed 
by some predator, probably a weasel. According to tho owner of the 
ranch on which tliis neat was located, the same buiTow had been used 
by nesting owls every year since 1902. 

The infested buiTows wore located along tho valleys of the Columbia, 
Yakima, and Okanogan Rivers and wore in sandy soil in semi-ari<l 
bagebrush or grass areas. 

Though these infestations may have been initiated by ticks caiTied 
to tlie burrows on rodents, the extremely heavy infestations found 
an<l the fact that the ticks were feeding on the birds suggests that the 
relationship is one of long standing and that the burrowing owl, 
because of its nesting habits, is an accepted host, if not perhaps the 
most important host, of 0. parkeri in this area. As these birds are 
migratory, at least in the northern part of their range, they may bo 
an important factor in the dispersion of the tick. 

Since Davis (^) listed the burrowing owl, “prairie dog owl,” as a 
host of OrnHhwhrun turkata in Kansas, it is not rinlikely that tliis 
owl will be found to harbor other Ornithodoruit ticks in other parts 
of its range, whicli e\t(>nds fiMnn southern Soutli America northw'iud 
well into (^inada. 

SUMMARY 

The burrows and nests of the western burrowing owl, Speoi^fto 
evnlcularla, have been found to harbor lai-go numbers of tho argusid 
tick, OriiithodoruH parkeri. Infested burrows wore found in Franklin, 
Douglas, Yakima, and Okanogan Counties, Washington. Although 
previous roeords indiealod that 0, parkeri is usually a parasite of 
small fossorial rodents, the heavy burrow infestations found and the 
finding of avian red cells in the intestinal contents of the ticks sug¬ 
gest tlie burrowing owd is an important host in the Northwest. 
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PRELIMINARY MORTALITY SUMMARY FOR LARGE CITIES, 

1939 

The number of deaths reported in a group of 88 lai^e cities during 
1939 was 429,419, or I percent above the 1938 figure, 424,348, accord¬ 
ing to preliminary reports made public by the Bureau of the Census, 
Department of Commerce. Tho infant death rate in these cities was 
lower in 1939 than in 1938, the provisional rate for 1939 being 41 per 
1,000 live births as compared with 43 per 1,000 live births in 1938. 

Tho weekly death totals reported in these cities from January to 
July, biclusivc, wore consistently lower than the average totals for 
the preceding 3 years. During the remainder of tho year, however, 
tho 1939 weekly totals closely approsimated the averages of the pre¬ 
ceding 3 yeais. It is probable that tho more favorable mortality 
record of 1939, as compared with the average of tho preceding 3 years, 
is duo to the smaller number of deaths from influenza and pneumonia 
diuing tire winter and to the less extreme heat conditions during the 
summer. 

The 25,713 infant deaths reported for 1939 represent a decroasc of 
1,446, or 5.3 percent, from the 27,169 reported for 1938. Tn tho com¬ 
parison of infant death rates for different cities, certain consul ('rations 
must not bo overlooked. Primarily, the effect of differences in sox, 
age, and racial composition of difft'rent cities must bo evaluat'd before 
valid comparisons can be made. 

Tho figui'es given in this annual sumiuary ai'c compih'd fnmi wec'kly 
telegraphic reports received by the Bureau of tho Census from depart¬ 
ments of health of the cities listed. In most cases tlio provisional 
figures collected in this way agree dosdy witli final figures compUod 
by the Bureau of the Census from transcripts of death certificates. 
In order to assist in the evaluation of tlie 1939 provisional data, 
provisional figures for 1938 are given along with final figiu(is for 1938. 

All morcality figures given in the accompanying table are tabulated 
on tho basis of place of death, not place, of residence. Deaths given 
for any city, therefore, include many decedents not n'sidents of that 
dty, and exclude deaths of residents of the city occurring ('Isewlu'rc. 
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Owing to the impracticability of making accurate estimates of city 
populations, total death rates for the cities are not computed. There¬ 
fore, dii’oct conipai'isons between cities ai’o not possible. 

Provifiional number of deaths and infant mortality for a group of 88 large cities in 
the United States for the 62-week period^ January i, 1989^ to December SO, 19S9 

(Prom tho W<H*kly Health Index, Bureau of tho Census, Department of Commerce] 


Infant mortality 


Number of deaths 


19391 19381 


19391 19381 


1939 s 19381 


Total C88 citich) 


Akron. 

Albany 

Atlanta. 

White. 

Noftio 

Other 

Baltimore ... 
While ... 
Ne<u'o - 
Other ... 
Biriniiii;bum .. 
White .. 
Negro 

Other_ 

Boston 

Bridgeport ... 
Bunalo 

Cambridge.... 
Camden 
Canton 
Chieiwi 
Cincinimtl .. 
ClcvoUmd 
Columbus .... 
Dalhis 

White. ... 
Nepro ... 
Dayton . .. 
Denxer 
Des Moines 
Delroit 
Duluth . 

K1 l‘uso .... 
Brie 

Kxansvtlle .. 
Pall lUver .. „ 
Flint 

Port Wayne.., 
Port Worlh 
White.— 
Negro . .., 
Othw ... 
Orand Uaplda 

Hartford. 

Houston. 

White- 
Negro - .. 
Other ... 
Indianapolis 



»Based on telegraphle reports received each xreek from city health officers. 
i ('^aleii^lai ; tabulation of transcripts rooelvad from State roglstrars’ offices. ^ 

> The provisional Infant mortality rate Is computed from deaths under 1 year as reportod^oaoh week, pet 


< Calendar year; the final Infant mortality rate la tho number of deaths under i year of age per 1,000 live 
births. 
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Provisional niimhvr of deaths and mfant mortality for a group of 88 large cities in 
the Ignited States for the SS-week period^ January 1939^ to December SO^ 1039 — 
Contiuiied 


C'lty 


Number of deaths 


Kansas ('ity, Kans - 

White. 

Negro.. 

Other .— 

Kansas City, Mo.. 

Knoxville. 

White. 

Negro . 

Other . 

Long Houeh. 

los Angeles. 

Loiilsvillo.-. 

White. 

Negro.. 

Other.. 

Tx>weU .. 

Lynn . 

Memnhls. 

WhiU». 

Nogn). 

Other. 

Miami ... 

White. 

Ni'gro. 

Other. 

Milwaukee. 

Minneapolis. 

Nashville. 

White. 

Negro... 

Newark, N. J. 

New Bedford. 

New Ilovcn__ 

New Orleans. 

White. 

Nogio. 

Other . 

New York . 

Bronx Borough 
Brooklyn Borough 
Manhattan Borough ... 
Oueena Borottgh 
Kiehmond Borough.... 

Norfolk . 

White. 

Negro. 

Other. 

Oakland.. 

Oklahoma City. 

Omaha..__ 

Paterson__ 

Peoria. 

Philadelphia. 

Pittsburgh . 

Portland, Oreg.. 

Providence__ 

Blchniond__ 

White_ 

Negro- 

Kochestor_ 

St. Louis_ 

St. Paul- 


Salt Lake City.. 
San Antonio—— 

White. 

Negro_ 

Other_ 

San Diego. 

San Pranetoco— 
Soheneotady.... 
Seattle. 


PmvLslonal 


Infant mortality 


Number 

Provisional 


1030 

1038 

1038 

1939 

1938 

1038 

1039 

1938 

1,555 

1,524 

1,532 

99 

89 

107 

■i 

52 

1,233 

1,224 

1,239 

84 

76 

92 

04 

47 ' 

322 

300 

292 

15 

14 

16 



0 

0 

1 

0 


0 


0 



A 147 

280 

292 

204 

42 

40 

1,316 

1,442 

1,446 

145 

195 

187 

62 

85 


1,181 

1,182 

121 


103 

57 

80 

258 

261 

203 

24 

uc 

24 

_ 

- -- 

0 

0 

1 

0 


0 

0 

0 

1.743 

1,634 

1.630 

74 

73 

76 

26 

25 

17,3(M> 

16,800 

16,840 

015 

882 

891 

45 

43 

;i,«52 

3,642 

4,254 


220 

3,37 

20 

39 

2,772 

2,740 

3,344 

i:i8 

irj 

279 

25 

35 

870 

800 

010 

28 

47 

58 

38 


1 

0 

0 

0 

0 

0 

0 

0 

l.;iG3 

1,420 

1,413 

68 

86 

86 

38 

•13 

1,060 

1,044 

1,040 

36 

38 

41 

21 


3,085 

4,187 

4,222 

341 

397 

411 


72 

2,1(10 

2,2:10 

2,254 

192 


235 

5G 


1,818 

1.053 

i, 004 

149 

178. 

176 


B» 

1 

4 

4 

0 

0 

0 

Bel 

bki 

1,741 

1,672 

1,667 


111 

117 



1,840 

1,243 

1,247 

86 

75 

78 

42 


397 

425 

416 

53 

36 

39 

92 

62 

4 

4 

4 

2 

0 

0 



5,189 

5,177 


331 

398 

402 

33 

38 

5.870 

6,081 


272 

205 

301 

30 

31 

2,716 

2,698 

2,726 

243 

259 

273 

04 

72 

1,728 

1,688 


173 

184 

1^ 

58 

71 

987 


1,023 

70 

76 

85 

83 

76 

4,826 

4,936 

4,004 

284 

296 

305 

30 

37 

1,287 

1,243 

1,235 

62 

81 

84 

33 

48 

2,134 

1,984 

2,010 

69 

48 

101 

32 

21 

7,734 


8,073 



832 

64 

77 

4,739 

4,872 

4,900 

326 

437 


49 



3,161 

3,167 

382 

371 


80 

■m] 

0 

0 

6 


0 

0 

0 

0 

75,362 


73,788 

1 3,704 

3,902 

^ 3,888 

38 

38 

11,905 

11.838 

11,368 

462 



31 

33 

25,730 

25,128 

25,142 

mmm 

1,512 

1,510 

35 

37 

26,554 

26,054 

2(J,207 

1,406 

1,350 

1,340 

42 

41 

8,856 

8,829 

8,765 

467 

440 

448 

42 

30 

2,317 

2,285 

2,306 

76 

100 

100 

32 

42 

1,358 

i,;m 

1,639 

56 

115 

140 

23 

47 

738 

731 

899 

23 

48 

67 

14 

32 

617 


739 

33 


82 

30 

73 

3 

1 

1 

0 


0 

0 

0 



3,611 

182 


230 

34 

45 



2,218 

137 

177 

234 

34 

41 



2,684 

171 

158 

170 

41 

34 

1,641 

1,704 

1,710 

98 

90 

95 

33 

32 

1,383 

1,406 

1,469 

103 

130 


30 

48 

24,185 

24,103 

24,214 

1,320 

mxm 

1.242 

43 

40 

8,400 

8,138 

8,126 

670 

625 

■1^ 

47 

43 

4,002 


4,003 

177 


156 

33 

29 

3,111 

3,254 

3.280 

212 

220 

222 

38 

39 

2,681 

2,751 

2,776 

204 

267 

270 

55 

73 

1,611 

1,656 

1,680 

102 

128 

134 

40 

62 

^■1 ifli 

1,005 

1,006 

102 

120 

136 

84 

122 


8,558 

3,563 

175 



32 

36 

Bli ill!: 

10,681 

10,696 

337 

417 

582 

24 

30 


2,932 

3,009 

153 

136 

164 

29 

25 

BTPTn; 

1,769 

1,803 

141 

177 

186 

36 

46 


8,318 

3,335 

642 

524 

517 

90 

82 

Biwi 

3,052 

8,005 

624 




S3 

288 

259 

264 

18 

18 

15 



5 

7 

6 

0 

0 

0 



2,481 

2,435 

2,446 

125 

152 

153 

84 

89 

8,721 

8,538 

8,512 

215 

225 

251 

28 

26 

907 

973 

977 

56 

51 

53 

37 

84 


4.878 

4.897 

167 

207 

211 

29 

86 


Kate 


Provisional 


Final 

1938 


48 

47 


0 

40 
82 
78 

' 0 
26 
43 
55 
51 
83 
0 
47 
20 
7» 
70 
85 
0 
47 

41 

67 

'40 

34 

72 

64 

100 

38 

49 

30 

81 

68 
108 

0 

38 

33 

38 
40 

39 

40 
66 
46 
103 

45 


87 
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Prooisional number of deaths and infant mortality for a gioup of 88 large cities in 
the United States for the 52-week period, January 1,1989, to December 30,1939- 
Continued 


City 

Nun 

Pros ii 

liber of deaths 

Infant mortality 

Number 

Kate 

slonal 

Final 

1938 

Provisional 

1 

Final 

1038 

Provisional 

Final 

103h 

1939 

1938 

1930 

1038 


1938 

Somerville. 

930 

906 

062 

30 

54 

62 

31 

45 

40 

^uth Bond... 

895 

802 

880 

76 

58 

64 

40 

35 

39 

Spokane. 

1,680 

1,609 

1,611 

102 

101 

111 

39 

39 

42 

Springflold, Mass. 

1.821 

1,708 

1,760 

82 

102 

108 

44 

36 

67 

Syracuse. 

2,637 

2,602 

2,522 

167 

177 

176 

39 

44 

43 

Tacoma . 

1,610 

1,441 

1,472 

78 

60 

06 

37 

27 

30 

Tampa . 

1,212 

1,100 

1,162 

88 

72 

85 

51 

40 

40 

While . 

911 

820 

824 

63 

42 

m 

39 

29 

38 

Nckfo. 

300 

1 340 

337 

34 

30 

29 




Other. 

1 

0 

1 

1 

0 

0 


0 

0 

Toledo . 

3,663 

3,510 

3,522 

217 

223 

230 

42 

44 

40 

Trenlon. 

1,908 

1,773 

l,6;i7 

147 

120 

123 

55 

45 

47 

Trtica . 

1,4S7 

1,370 

1,401 

08 

09 

73 

38 

37 

39 

Washington, D. C. 

8.201 

7,944 

7,002 

(lot 

018 

022 

47 

48 

48 

Wliite. 

6,240 

6.121 

5, i:)8 

321 

320 

328 

34 

37 

37 

Nepro . 

2,997 

2,801 

2,797 

3:10 

292 

21K1 

77 

70 

71 

Other . 

21 

22 

27 

1 

0 

4 




Waterbary . 

920 

{m 

1,109 

66 

05 

80 

30 

42 

38 

Wiehila . 

1,441 

1,329 

1,159 

90 

00 

87 

38 

28 

38 

WilmiiiKton, Del. 

1,498 

1, 1GK 

1,511 

92 

108 

122 

34 

40 

47 

Woreestei . 

2,529 

2,6t7 

2,451 

135 

124 

131 

38 

35 

37 

Yonkers . 

1,185 

1 , lot 

1,243 

19 

02 

05 

27 

37 

35 

Youngstown . 

1,714 

1,700 

1,718 

115 

136 

144 

33 

38 

40 


MORTALITY DATA FOR 1938, BY CAUSE 

The three Jiceoinpanyiiig tables are taken from special reports 
recently issued by the Bureau of the (Vnisus, Department of CVwn- 
meive, and present mortality data for 1938 for specific causes and 
comparisons with 193(5 and 1937. 

I'reliminary figures for total mortality, published several months 
ago, indicatetl a new low general death rate of 10.6 per 1,000 popula¬ 
tion in 1938 as comi)ared with the previous minimtun of 10.7 in 1933. 
The figures given in the present tiiblos reveal the important sources 
contribtiting to the favorable mortality picture. 

With the exception of measles, the deaths from the four important 
diseases of childhood remained low, the number of influenza deaths 
was less than half that in 1936 or 1937, pulmonary tuberculosis claused 
about 5,000 fewer dtsiths than in 1937 and 7,000 less tlian in 1936, 
heart disease (e.xcopt diseases of the coronary arteries and angina 
pectoris) sliow'od a decline, as did also nephritis, while pneumonia 
caused only 87,623 deaths as compared with 110,009 in 1937 and 
119,378 in 1936. 

Another important re<1uction, though not strictly of public health 
concern is that shown in the number of deaths from automobile 
aecidenis, which decreased nearly 7,000 as compared with 1937. 
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An additional bright spot in the 1938 mortality picture is the 
continued reduction in the number of deaths due to puerpei’al causes^ 
the rate for which has been steadily declining for several years. 

On tlie other hand, 1938 again brought increases in mortality from 
cancer, diabetes, clironic rheumatic heart disease, and diseases of tlie 
coronary arteries and angina pectoris, conditions which principally 
concern the older age groups. 

These changes have shifted the relative position of two of the five 
numerically most important causes of death. Diseases of the heai*t 
and cancer retain first and second place, respectively, while cerebral 
hemorrhage jumped from fifth to third place, taking the position held 
last year by pneumonia, which dropped to fifth. Nephritis remained 
fourth on the list. 

The decline in mortahty from pneumonia which occurred in 1938 
is believed to have great significance. The 1938 death rate of 67.5 
per 100,000 population is the lowest recorded for the United States 
since the death registration area was established in 1900. In this 
connection it should be noted that as compared with the 1937 rate of 
85.1 the 1938 rate shows a decline of 20 percent, the most pronounced 
drop since 1927. 

The observed decrease in pneumonia deaths is no doubt due in 
part to the low influenza mortality, and in part to extended application 
of modem therapy in pneumonia cases. 

Number of deaths (exclusive of stillbirths) from selected causes^ and death rates in 
the United JStates, 19S6-S8 » 

[Number and rate for 1938 are provisional] 


Koic per 100,000 
estimated population 
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Number of deaths (exclusive of stillbirths) from selected causes, and death ratr*s in 
the United States, 19S6S8 —Continued 



Oorobral hoinorrhage, cerebral cmlwlism and 

thrombosis (82> . 

Chronic rheumatic heart diseases (90a, 92c, 93e, 

96c). 

Diseases of coronary arteries and angina pectoris 

(94). 

Heart diseases (all other forms) (90b, 91, 02a, b, 

«3a-d,«5a, b). 

Arteriosclerosis (except coronary), idiopathic 

anomalies of blood pressure (97, 102).— 

Pneumonia (all forms) (107-109).. 

Ulcer of stomach and duodenum (117).— 

Diarrhea and enteritis (under 2 years) (119)_ 

Diarrhea and enteritis (2 years and over) (12Q)... 

Appendioitls (121) .. 

Hernia, intestinal obsiruction (122)... 

Cirrhosis of the liver (124) . 

Biliary calculi and other (liM>ascs of the gall 

bladder and bllhury passages (126,127). 

Nephritis (130-132) . . .. 

Pucriieral sopliwiiiia (140, 112a, 146). 

L*ucri)eml album Lnurta and eclampsia, other 

toxemias of pregnancy (110, 117). 

Other puerpeml wuiaes (141,142l>-144,14H-160)-.. 

Oongenital malformations (167).. 

Siiicule (UW 171). 

nomlclde (172 176). 

Automobile tu'cllouts (primary) (210) . 

Other motor vehicle accidents (200, 208,211). 

Other ttccUlonts (170-195, 201 206, 207, 209, 212- 

214). . 

All other <*uus(»s» .. -. . 

8 Kef<‘r to complete International List titles. 


Number of deaths 



17 66.0 

16 152.6 


Number of deaths from all puerperal causes arid death rates (nuniber per t,000 live 
births) in the United States, 1934-8$ * 



Number of deaths 

C’ause of death 

1938 

1937 

1936 

1036 ^ 

A n piM'rp(‘ml caust»a 

Aborthm with .s(*i)lie coudition.s. . 
Abortion witliout mention of 

9,963 
’'C380 ‘ 

10,769 

’'i,‘68f 

12,1H2 
1,801 

12,644 
*2, 167 


M'pttc» (S)nditlori (to include 
heiuorriiagt') 

Ketopic gestHlion 

WiUi septic rtmditlon sp(*ci- 

Without incut ion of septic 
condition . , 

Other accidentH of pn*gnmicy (not 

to Iru'Iudo hemorrhtiKo). 

Ptiorijcnil lieinorrlmgo . 

Pliictsilapracvia . 

Other puerperal hemorrhages 
l»ueri>cnil Hoptlwmia (not spocl- 

ilcd as due to alH)rtion) . 

XhuTpt^rtil st'pticemia and 

pyemht . 

Puerp(‘rul tetanus . 

Puerperal albuminuria and 

eclampsia , - . 

Other toxemias of prennancy ... , 
Pueriterul phlegmasia, alba dolens, 
omnoiufl, smlden death (not 

snociflt'd ns septic) . 

Other aceUlenlH of chihU)lrth.-.-.. 

(i<y<arc(ut <>r>eratIon . 

Others umlcr this title . 

Other and unsfuiolOiMl ooiuUUons 
of the iMM'nwral state 


1,423 X,635 


Kate per 1,000 live births 


4.88 6.08 5.82 
.09" .83‘”i.00 


1,319 1,398 1,370 1,404 


1,874 2,113 2,706 2,902 2,808 
1,873 2,106 2,097 2,897 2,800 


2,161 2,235 2,229 


1,207 1,206 


1.26 1.84 

(») («) 


1 VIUil Htailstlcs Hpcctal lleiiorts. vol, 9, No. 6, p. 9 (Doe. 28,1939). Bureau of the Oousus, Department 
of C'onimwrct*. »Jitsts than oue-liim<Jredth of 1 per 1,000 live births. 
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Sumniaiy of fatalities due to motor-vehicle accidents %n the United States^ 1936-38^ 

Automobile accid(‘nts (except 
All motor-vobicle accidents collisions with railroad 
trains and stn'ot cars) 


‘United States. 32, r>8‘» 


Alabama_ 

Arizona 

Arkrnsaa.._ 

C ilifornia .. 

Colorado 

Connecticut 

Delpwaro... 


Dis'rlct of Columbia.. 

Florida. 

Georgia. 

Idaho .. 

Illinois... 

Indiana.— 

Iowa .. 


Kansas . 

Kentucky_ 

Louisiana.. 

Maine .. 

Marjland.. 

Masanohuaetta.--. 
Michigan.. 

Minnesota_ 

Mississippi.. 

Missouri .. 

Montana.. 

Nebraska.. 

Nevada.. 

Now Hampshire- 

New Jersey _ 

New Mc>ico.. 

New York 
North Carolina.. 
North Dakota.... 

Ohio . 

Oklnhoma. 

Oregon . 

Pennsylvania_ 

Rhode Island .... 
South Carolina... 
South Dakota.... 

Tennessee.. 

Texas.. 

Utah . 

Vermont .. 

Virginia .. 

■Vt'aahlngton _ 

West Virginia .... 

Wisconsin.. 

Wyoming . 


1038 

1937 

1936 

1988 

1037 

1930 

32, r»8‘» 

39,043 

38,089 

30,664 

87.205 

85,761 

638 

686 

698 

699 

654 

667 

214 

257 

242 

205 

249 

231 

311 

375 

43^4 

296 

361 

419 

2,784 

3,152 

8,123 

2,673 

2,913 

2,886 

353 

411 

388 

333 

386 

863 

851 

438 

4f0 

341 

426 

441 

76 

106 

87 

73 

103 

84 

134 

179 

165 

129 

170 

159 

742 

744 

687 

680 

715 

052 

803 

068 

995 

761 

908 

938 

183 

192 

188 

160 

182 

180 

2,107 

2,589 

2,477 

1,968 

2,342 

2,183 

1,161 

1,447 

1.374 

1,028 

1,25:1 

1,187 

600 

616 

607 

451 

645 

507 

440 

502 

580 

396 

431 

m 

651 

831 

699 

616 

799 

606 

500 

509 

582 

490 

490 

560 

187 

210 

215 

182 

203 

202 

8 S1 

536 

402 

377 

519 

452 

682 

800 

899 

GG4 

875 

875 

1,486 

2,188 

1,930 

1,417 

^052 

1,813 

C62 

672 

710 

002 

610 

m 

405 

463 

519 

385 

435 

487 

880 

1,029 

1,022 

836 

m 

964 

143 

177 

174 

136 

108 

108 

233 

330 

810 

212 

297 

290 

60 

66 

74 

63 

65 

71 

116 

152 

120 

106 

146 

110 

606 

1,304 

1,129 

869 

1,266 

1,094 

156 

208 

207 

153 

204 

201 

2,548 

8,070 

2,767 

2,453 

2,969 

2,647 

910 

1,045 

979 

858 

1,009 

9:i0 

121 

124 

135 

104 

111 

129 

1,085 

2,676 

2,420 

1,784 

2,441 

2,167 

614 

650 

660 

510 

60S 

m 

330 

366 

809 

826 

341 

317 

2,0)5 

2 ,6:{B 

2,401 

1,949 

2,606 

2,359 

83 

127 

114 

82 

121 

111 

477 

6''2 

590 

459 

520 

571 

146 

115 

129 

139 

105 

123 

588 

73($ 

786 

559 

099 

75S 

1,780 

2,102 

1,904 

1,715 

2,033 

1,921 

220 

205 

187 

186 

193 

IW) 

91 

100 

102 

79 

91 

95 

690 

843 

840 

074 

811 

792 

494 

556 

63L 

471 

537 

661 

3t« ' 

476 

516 

376 

446 

561 

711 ! 

891 

783 

637 

801 

720 

97 

135 

114 

93 

131 

114 



1 Vital Statistics -Siiecial Reports, vol. 9, No. S, p. 17 (Doc. 20,1939). Hureau of Uie Census, Dopmrtment 
of Commerce. 

DEATHS DUEING WEEK ENDED JANUARY 13, 1940. 

[From the Weekly Health Index, Issued by the Bureau of tlie Census, Department of Commeroel 


Weekended 
Jan. 13,1940 


Data Itom 8R large cities of the United States: 

Total deaths ..... 

Average for 3 prior years__ 

Total deaths, first 2 weeks of year........__ 

Deaths under 1 year of age_____ 

Average for 3 prior years.. 

Deaths under 1 year of age, first 2 weeks of year. 

Data from Industrial insurance companies: 

Policies in fbroe..... M,4 

Number of death claims... 

Death claims per 1,000 policies In force, annual rate. 

Death claims per 1,000 policies, first 2 weeks of year, annual rate_... 



e$, 293,176 
18,728 
10.6 
8.8 










































































PREVALENCE OF DISEASE 


Xo hcahh department^ State or locaL can efcctively prevent or coiUrol disease without 
knowledge of wh( w, where, and under what conditions cases arc occurring 


UNITED STATES 


UEPOKTS FROM STATES FOR WEEK ENDED JANUARY 27, 1940 

Summary 

A total of 13,242 cases of hitlucnza was reported for the current week, 
as coiiipared with 12,r)68 cases for the preceding Aveek and with 3,39r) 
for the corresponding period in 1939, which W'as also the median week 
for the 5 years, 193.5-1939. 

1’he liighest incidence (d intluenza continues to prevail in the South 
Atlanti(‘ and South (Vntral States, w'hic.h reported 12,(129 cases, or 
more than 9.5 [lercent of the total. The greatest increases are shown 
for Virginia, from 1,128 to 2,107 cases, and Texas, from 1,40.5 to 2,1.58 
cases. Some increase occuiTod also in the three Pacific. State.s 
Washington, Oregon, and California—which rei)ort(‘d 708 cases, as 
compared with 494 for the preceding week. The effect of these 
increases was almost nullilierl, however, by decreases in other States. 
It may h(‘ of interest to note that the peak wi‘(*k for inllnenza for the 
.5-year median occurred during the seventh wec'k of the year and that 
for 1939<luring the tenth week (March II), when 18,13.5 cases w'cre 
r<‘porle<l. 

The favorable conditions with res|>ect to the other 8 communicable 
diseases continue to prevail, all of which, with the exception of pol¬ 
iomyelitis, have remained below the .5-year median e.xpectancy; and 
(hat <riseas(‘ is now approaching the median. 

(21.5) 
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Telegraphic morbidity reports from State health officers for the week ended January 27, 
1940, and comparison with corresporiding week of 1939 and 5-year median 


In these tables a zero indloatos a definite report, wliilo leaders Imply that, sdlhough none were reported, 
cases may have occurred. 
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JEi'obmury 2, lUlO 


Telegraphic viorhidity reporte from SiaAe health officers for the week ended January J? 
1940, and comparison with corresponding week of 19S9 and 5~ycar median- Con. 



Poliomyelitis 

Scarlet fever 

Smalliwx 

'I'yiihoid and p.u* i- 
lyphoid fever 

Divi iun and State 

Week ended 

Medi- 

Week ended 

Medi¬ 

an, 

1935-39 

Week ended 

IMedl- 

un, 

1935-39 

Woi'k ended 

Midi- 


Jan. 

27, 

1940 

Jan. 

28, 

1939 

an, 

lOliO- 

39 

Jan. 

27, 

1940 

Jan. 

28, 

1939 

Jan. 

27, 

1940 

Jim. 

2h, 

1939 

Jan. 

27, 

1940 

Jan 

28, 

1939 

an. 

1915 

39 

NEW KNO. 













Maine 

0 

0 

0 

17 

18 

21 

0 

0 

0 

1 

1 

0 

New Ilani|)ahire..-. 

0 

0 

0 

8 

8 

11 

0 

0 

0 

0 

2 

0 

Vermont .... 

0 

0 

0 

11 

6 

11 

0 

0 

0 

0 

0 

0 

Massiichusetts_ 

0 

0 

0 

139 

194 

240 

0 

u 

0 

1 

3 

J 

lihodo Island . 

0 

0 

0 

8 

20 

20 

0 

0 

0 

0 

0 

0 

Connecticut . 

0 

0 

0 

82 

74 

74 

0 

0 

U 

10 

0 

0 

MID. ATL. 













New York. 

0 

0 

0 

897 

556 

677 

0 

0 

0 

0 

0 

0 

Now Jersey . 

0 

1 

1 

256 

177 

172 

0 

0 

0 

0 

0 

0 

Pennsylvania . 

0 

0 

1 

388 

351 

002 

0 

0 

0 

10 

10 

6 

1£. NO. CBN. 













Ohio . 

1 

0 

0 

870 

495 

486 

1 

19 

8 

0 

7 

1 

Indiana . 

1 

0 

0 

188 

218 

211 

7 

50 

2 

1 

0 

0 

Illinois . 

1 

1 

1 

489 

521 

5‘-4 

1 

10 

17 

1 

3 

3 

M Ichlgan a . 

0 

0 

0 

317 

571 

m) 

0 

2 

1 

2 

1 

3 

WKscoiMn .. . 

0 

0 

0 

107 

289 

318 

2 

15 

13 

1 

0 

2 

W. NO. ( KN. 













Minnesota .. . 

2 

0 

0 

126 

169 

100 

13 

17 

15 

0 

4 

1 

lown . 

n 

0 

0 

71 

I2;i 

191 

11 

40 

24 

2 

0 

1 

Missouii 

0 

0 

0 

86 

129 

210 

2 

10 

10 

2 

2 

2 

North Dakota . . 

0 

0 

0 

23 

21 

29 

0 

10 

10 

0 

0 

0 

South Dakota . .. 

0 

0 

(1 

16 

21 

44 

0 

i) 

3 

4 

0 

0 

0 

N<*brask«i . 

0 

0 

0 

.36 

43 

57 

0 

3 

0 

4 

2 

Kansas . 

1 

0 

0 

114 

109 

213 

0 

21 

11 

0 

0 

1 

so. ATL, 













Delaware. 

0 

0 

0 

14 

0 

14 

0 

0 

0 

0 

0 

0 

Maryland •. 

0 

0 

0 

54 

50 

07 

0 

0 

0 

2 

4 

2 

Dlst. of <'ol. 

0 

0 

0 

31 

13 

10 

0 

0 

0 

0 

0 

0 

Vlrulnia 

0 

0 

0 

08 

47 

47 

3 

0 

0 

3 

2 

5 

West Virj?mIo . 

2 

2 

0 

00 

05 

51 

U 

0 

0 

0 

0 

3 

North Oarolina* - 

0 

2 

1 

48 

58 

50 

0 

0 

0 

0 

4 

5 

South f’arolina« . 

1 

1 

0 

7 

14 

0 

0 

0 

0 

2 

3 

2 

<leor!.ia3 

0 

0 

0 

12 

18 

18 

0 

2 

0 

4 

3 

3 

Florida 

0 

3 

0 

0 

14 

11 

1 

0 

0 

0 

1 

1 

K. so. CKN, 













Kuntucky . 

1 

1 

0 

61 

71 

07 

0 

3 

0 

0 

0 

2 

'renmsHi'ie . -.. 

0 

0 

0 

54 

53 

41 

0 

] 

0 

0 

2 

2 

Abibnrna > . 

2 

0 

1 

10 

13 

1 14 

0 

1 

1 

0 

3 

1 

2 

Mississlfipi* 

0 

0 

0 

4 

12 

' 11 

0 

1 

0 

1 

I 

W. so <'KN. 













.Arkniv-jas 

0 

0 

0 

13 

18 

9 

2 

1 

2 

3 

2 

3 

liOUisiana 

0 

3 

1 

18 

10 

10 

0 

0 

0 

3 

21 

4 

Oklahoma 

i 

0 

0 

43 

54 

49 

0 

48 

0 

0 

7 

3 

'rotas J 

1 

2 

2 

06 

114 

110 

5 

29 

2 

4 

11 

it 

MoUNTAtN 













Montana 

1 

1 

0 

30 

24 

35 

0 

4 

7 

0 

2 

1 

Idaho 

1 

0 

0 

4 

0 

29 

0 

15 

3 

7 

0 

0 

Wyoming . 

0 

0 

0 

14 

11 

12 

0 

1 

1 

0 

0 

0 

('olorado . . 

0 

u 

0 

36 

41 

41 

4 

8 

4 

1 

1 

1 

New Mesico 

i) 

0 

0 

10 

37 

23 

0 

5 

0 

0 

1 

2 

Ari/omi ... . 

0 

0 

0 

14 

2 

20 

0 

24 

0 

3 

0 

0 

DtnlH 

i 

0 

0 

25 

23 

72 

0 

0 

0 

0 

1 

0 

e\< iFic 













Washlnidon , 

0 

0 

0 

01 

73 

74 

0 

2 

15 

0 

0 

1 

Orejron . 

<> 

0 

0 

40 

70 

70 

0 

3 

15 

11 

0 

0 

0 

('uUfornm' . 

lb 

0 

2 

102 

252 

252 

10 

4 

3 

5 

5 

Total .... 


‘“‘ 17 “ 

“ lio 

4,527 

5,313 

'c,m 

7.5 

' ' 3HH 

‘ 275 

““ 79 

121) 

101 

4 weeks 

i«i 

07 

so 

10,487 

20.581 

23,000 

319 

‘1.548 

1, 114 

329 

458 

464 


Too footiuitoi at end of table. 
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Tehgraph'ic worhidiiy reports from State health officers for the week ended January 27, 
1940 , and comparison with corresponding week of 1939 and 5-year median —Con, 


'Division and State 

Whooping cough 

Division and State 

Whooping cough 

We^ ended— 

Week ended— 

Jan. 27, 
1940 

Jan. 28, 
1939 

Jan 27, 
1940 

Jan. 28, 
1039 

NXW EKO. 



so. ATL.—continued 



Maine.. 

130 

18 




Now Hampshire_ 

7 

0 

South Campna I- 

g 

66 

Vermont ".. 

139 

79 

Georgia*__^ 

9 

27 

Maasnehusotts. 

104 

189 

Florida_ _ 

£ 

11 

Rhode Island__ 

4 

60 



Conneetlcut_ __ 

78 

143 

X. so. CBN, 



MID. ATI. 



Kentucky_ _ 

84 

16 




Tenness'ne. 

18 

22 

Now York_ _ 

405 

653 

Alabama*__ 

10 

57 

Now Jersey_ 

69 

422 

Mississippi .. 


Pennsylvania. 

849 

411 







w. so. CBN. 



B. NO. GEN. 






OWft_ _ 

80 

265 

Arkansos_,_ 

17 

13 

Inrii5inA.„ „ _ _ 

23 

5 

rjonKlanu . . 

1 

1 

Illinois __ _ 

85 

389 

Oklahoma_ 

5 

5 

Mifthlpsni _ 

102 

2 6 

Texas*- _ -_ _, 

GO 

128 

Wisconsin. 

103 

3U0 





FOUNTAIN 



V. NO. CBN. 









Montana. 

5 

14 

Minnesota . - . . 

47 

52 

Idaho _^_^ 

6 

2 

Iowa. 

5 

21 

Wvoniing . _ 

12 

0 

Missouri.. 

11 

23 

Oolorsrlo __ _ , u 

32 

74 

North Dakota^ _ _ - 

0 

1 

Now Mexico_ 

62 

26 

South DiikotA- - - _ _ 

2 

8 

Arizona_ 

12 

g 

Nebraska- __ - 

3 

0 

ntfthi- 

149 

25 

Kansas. 

22 

7 






PAaFIO 



so. ATt. 









WaxMngton . 

29 

18 

Delftware_ 

7 

5 

Orocon __ 

2t) 

15 

Maryland •_ - ^ ^ „ 

86 

31 

California*. 

hu: 

112 

Tllat. of On! 

1 

25 



Vindnii .. 

21 

74 

Total_-___ 

2,678 

4,490 

West Vlrffinla - 

32 

29 


North Can»lina •. 

44 

802 

4 weeks. . 

10.405 








t Now York City only. 

> Period ended earlier than Rat unlay, 

• Typhus fever, week emloU Jan. 27, W40, 23 oa»es as follows: North ('jirolina, 2; Ho'ith Carolina, % 
Georgia, 12; Alabuum, 2; Texa^, 3; California, 1. 































































219 


Fobruury 2 ,1940 


CASES OF VENEREAL DISEASES REPORTED FOR NOVEMBER 1939 

These reports nro puhlJshed monthly for the infonnftfion of health offloors in order to furnish current 
data as to the prevalence of the venereal diseases. 'I'ho fljmres an* tnkc'ii from r<*ports recfiived from State 
and city health oflleers. They an* preliminary and are 1 herefore sublect to eorrectlon. It is hoped that 
the publication of these reiiorts will stimulate more coiiipletorciiort inn oi f host* dis«*oses. 

Reports from States 



Syphilis 

Oonorrhea 


Oases re¬ 
ported 
durinp: 
month 

Monthly 
case rates 
per 10,000 
iMpulation 

Cases re- 
porteil 
during 
znoutii 

Monthly 
case rates 
per 10,000 
population 

Alfthnmn_ 

1,446 

181 

4.04 

816 

1.08 

Artv.nnf^__ . 

4.33 

133 

3.18 

Ar1r<^nnfljq__ _ _ _ _ _ _ 

1,002 

^126 

87 

4.83 

241 

1.16 

Oelifnrnia ,m r _-_ 

3.40 

1,817 

2.00 

Colorado .____ ^ _ 

.81 

50 

.46 

PnTUH'filifiiil. . ^ _ __ 

160 

.01 

111 

.63 


226 

a50 


1.14 

District of Columbia __ 

866 

10.30 

210 

8.44 

Florida _ _ . . _ 

1.829 

2.830 
31 

10.77 

136 

.80 

Oiuirgia. . __ __ _ 

0.09 

36 

.12 

Idaho _ - __ _ _ . _ , 

.62 

20 

.40 

lllimilH_ _ , 

1,082 

711 

2.60 

1,107 

120 

1.61 

Indfiina_ _ ^ . 

2.04 

.36 

_ 

180 

.74 

116 

.46 

Kanjyw _ __ . _ . _ „ , 

218 

1.10 

02 

.40 

Kentucky...... _ 

768 


300 

1.04 

Louisiana_ t— r-_-T^..vT..-rr 

720 


86 

.40 

Maine __ ___ _„ , 

28 

.33 

46 

.63 

Maryland __ 

1,140 

410 

970 

6.77 

281 

1.67 

3VIa.s.wehU8ett8.-— _——_ 

.06 

426 

.06 

Miehi^?an__ _ . 


683 

LIO 

Minnevita__ 

243 

.01 

196 

.73 

MlssiasippL. _ ___ _ - , 


0.20 

2,208 

216 

11.26 

MiKsniiri _ _ 

1.40 

.64 

Montana_^_r - - 


tio 

CO 

1.10 

Nebraska__ __ _ ^ 

SO 

.20 

67 

.42 

Nevada ........_—___ 

10 

.98 

0 

.88 

New Ilatniisliire _ __ ^ 

17 

.33 

8 


Now .fersey ^ ___ ... . . , , 

914 

2.10 

286 

.66 

New Mexieo............... _, 

183 

8.16 

67 

L36 

.90 

New York. __ -r.... 

8,332 

2,876 

42 

2.67 

1,281 

878 

North Carolina _ . . ,__ _ , , . 

6.73 

1.07 

North Dakota . _,. _ .... ... ..- -, 

.69 

63 

,75 

Ohio ___ , 

944 

1.40 

884 

.67 

Oklahoma __ _ __ _ _ .. 

064 

2.64 

263 

.08 

Oref*;on __ ^ ^ 

128 

1.21 

116 

L12 

Pemisvlvanla _ . . . _ _ 

1,370 

77 

1.34 

120 

.12 

Fliode Lslaml ___ _ 

1.13 

64 


Soiitli ('arollna ______ 

1,080 

46 

6.76 

264 

1.34 

.27 

South Ihikota ... ....... 

.86 

10 

Tenness<*o . _____ 

1,147 

8,800 

44 

8.02 

816 

1.08 

1.02 

Te<ii« _ _ 

6.20 

688 

Utah . 

.84 

32 

.fll 

Verioont . _^_„_-r^rrr 

18 

.47 

10 


Vir/riillft ___^ _ 

1,612 

210 

6.88 

336 

1.22 

Wiishimdon _,--r_r- mr 

1.31 

316 

1.80 

Wevt Vlrelnlft ..................................... _ 

220 

1.16 

.21 

78 

.41 

WliU'oiedn ___ 

02 

110 

.37 

Wyoming _,_ _ 

18 

,76 

12 

.61 

Alusktl -_........................._......_ 

18 

2,87 

21 

8.36 

tluwttli .. . . . _ , 

83 

2.06 

76 

1.88 


Tfttfll_ ,,_ 

30,003 

2.08 

14,420 

1.10 




Reports from cities of ^OOfiOO population or over * 


,Akran, Ohie . _ _ . 

53 

1.03 

32 

1.16 

tJa ,, , . _ _ 

380 

12.66 

77 

2.60 

iialfimore, Md ____——_ 

668 

0.80 

176 

2.11 

ilirmingham, Ala._ _ 

270 

0.38 

62 

1.77 

tlnstoni Mtiss ______ 

137 

1.72 

140 

1.87 

ChiMigii, III . . . _ „ 

1,310 

148 

8.60 

774 

2.11 

CImkIrtiiatl, tJhlA _ _ __ _ 

3.13 

127 

2.00 

Cieveiland, Ohio ___ 

224 

237 

71 

.76 

Columbus, Ohio . 

04 

2.04 

26 

.88 


Oolumlms, Ohio ."II-I.I 04 1 3.04 1 28 | .83 

i No rofKirts rH*olved from ButTalo, Eanaas (lltyi MllwaukoOf New Orleans, Oakland, 81. Louis, or Toledo. 

ao22r»r»— 
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Reports ftorn cities of 200fi00 population or over —Continued 



Casos re- Monthly 
ported case rules 
diirlnff por 10,000 
month population 


Cases re- Monthly 
jmrtpd case rates 

diirliifi por 10,000 

month population 


Dnllas, Tex. 

Dayton, Ohio. 

Denver, C'olo... 

Detniil, Midi .... 

Houston, Tox . 

Tiuliauapolts, I ml.-.. 

Jersey City, N. J .. 

Ix)S Anpreles, Calif.. 

Louisville, Ky. 

Memphis, Tcnn .. 

^^inneupoll8, Minn.... 

Newark, N. J.... 

Now York, N. Y. 

Omaha, Nobr. 

Phnadelphia, Pa. 

Pittsburgh, Pa___ 

Porthnd, Orej?. 

Providence, K. T. 

Rochester, N. Y_____ 

at. Pnul, Minn . 

San Antonio, Tex. 

San Francisco, Calif.. 

Seatllo, Wash . 

Syracuse, N. Y. , ..—— 

Washington, D. C... 


WEEKLY REPORTS PROM CITIES 

City reports for week ended Jan, t$y 1940 

This table summarl/.c^ the reports received weekly from a selected list of 140 cities for t 1 m‘ puiiiow* of show¬ 
ing a cross section of the current urban incidence of tbo communicable diseases listed in the tabic. 


State and city 
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City reports for week ended Jati, IS, lOJ^O Contiiuiocl 


State and city 

Dlph- 

Influenza 

Af ca¬ 
bles 
case*? 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

eases 

Tuber- 

culo.sis 

deaths 

Ty- 

phokl 

fever 

ca.st‘8 

Whoop¬ 

ing 

cough 

cnM>s 

Deaths, 

all 

caiKst's 

thoria 

cases 

Caw‘s 

Deaths 

New Jersey: 












Camden_ 

0 

1 

1 

0 

4 

11 

0 

0 

0 


29 

Newark. 

0 

5 

0 

2 

8 

10 

0 

8 

0 

17 

90 

Trenton. 

0 

_ 

0 

1 

6 

4 

0 

5 

0 

0 

52 

Pennsylvania: 












Philfulelphla.— 

1 

5 

4 

9 

8S 

60 

0 

21 

0 

40 

598 

Pittsburgh. 

4 

6 

ti 

1 

24 

32 

0 

4 

0 

11 

214 

Reading_ 

0 


0 

1 

8 

1 

0 

0 

0 

8 

40 

Scranton.-..... 

1 



0 


5 

0 


0 

0 


Ohio: 












Cincinnati_ 

8 

1 

4 

0 

11 

20 

0 

9 

0 

8 

101 

Cleveland_ 

1 

39 

1 

4 


■a 

0 

9 

0 

39 

241 

Oolmnbus_ 

1 

1 

1 

0 

HeI 


0 

8 

0 

3 

111 

Toledo_ 

0 


0 

2 



0 

5 

0 

16 

80 

Indiana: 












Anderson .... 

0 


0 

0 

1 

1 

0 


0 

2 

12 

Fort Wayne ... 

1 


0 

0 

0 

3 

0 

Bl 

0 

0 

24 

Indianapolis...- 

0 


2 

1 

15 

27 

0 


0 

5 

115 

Muncic. 

0 


1 

0 

1 

0 

0 


0 

0 

17 

South Bend.... 

0 

. 

0 

0 

0 

1 

0 


0 

3 

13 

Torre Haute — - 







■■■1 





Illinois: 





ngum 




■Hllll 



Alton_ 

1 


0 

0 



0 

0 


0 


Chloago. 

12 

19 

3 

10 



0 

30 

Bl 

40 


Figln 

0 


0 

0 

0 

1 

0 

0 


1 


M(>Iino 

1 


0 

0 

0 

1 

0 

0 


0 

^Rl 

Springfield. 

Mlohitnm: 

0 


1 

0 

3 

4 

0 

0 

■ 

2 

20 

Detroit.— 

2 

4 

1 

13 

23 

b2 

0 

B 

0 

20 

292 

Flint . 

0 


0 

0 

6 

15 

0 

() 

0 

7 

34 

Clrund Rapids . 

0 


0 

1 

5 

9 

0 

0 

0 

6 

41 

Wisconsin* 












Kenosha 

0 


0 

0 

0 

0 

0 

0 

0 

4 

12 

Madison _ 

0 


0 

0 

2 

1 

0 

0 

0 

4 

IB 

Milwuukue..^_ 

0 


0 

0 


S) 

0 

3 

0 

3 

134 

Raelne.. . 

0 



1 


0 

0 

0 

0 

1 

19 

Superior__ 

0 


0 

1 


3 

0 

0 

0 

0 

13 

Minnesota: 





■1 






Duluth . 



0 

103 


3 

0 

0 


Q 

22 

Miuueaixdls ... 



0 

1 

■1 

23 

0 

1 


12 

98 

St. l»uul. 



0 

2 

6 

18 

0 

1 


83 

69 

Iowa: 










Cedar Rapids.. 

0 

. 




2 

0 


0 

0 


Davenix>rt .... 

0 





2 

0 


0 

0 


Dea Molnea ... 

0 


imiiiQi 


imiM 

10 

1 

mm 

0 

0 

40 

Sioux (Mty. 

0 





0 

0 


0 

0 


Waterloo.__ 

0 




BiHip 

6 

0 


0 

0 


Missouri* 












Kuimns City 

n 

..... 

0 

6 

11 

13 

0 

1 


2 

94 

St. Joseph ... 

0 


0 

0 

3 

1 

0 

0 


0 

27 

St, I^ouis .. . 

7 


0 

3 

17 

19 

0 

8 


6 

218 

North Dakota: 












Fari*o 

0 


0 

0 

2 

0 

0 

0 

0 

0 

10 

(Iruml Forks 

0 



0 


0 

0 


0 

5 


Minot 

0 

M. .« 

0 

1 

0 

1 

0 

0 

0 

0 

3 

South Dakota: 







0 





AhenhM'ri 

0 


_ 

0 

... - - 

1 


0 

0 


Sioux Kails 

0 


0 

0 

0 

0 

0 

0 

0 

0 

7 

Nelinixltn: 












Dtnaha . 

2 


0 

1 

9 

3 

0 

2 

1 

1 

76 

Kansas 












Dawrem*o . 


10 

0 

1 

1 

0 

0 


0 

1 

5 

ToiH*ka . 

Wichita 

1 

3 


0 

0 

0 

71 

8 

5 

0 

3 

0 

0 

0 

0 

0 

0 

0 

2 

11 

86 

Delawart^: 












Wllmin'don ... 

0 


0 

C 

a 

8 

0 


0 

2 

30 

Maryland: 

Hnlliniore 

8 

21 

1 

1 

22 

B 

0 

9 

0 

76 

801 

CumlH*rland ... 

0 

IPHPP 

0 

0 

1 

4 

0 

1 

0 

0 

15 

Frederick 

0 

pUMp 


0 

0 

0 

0 


0 

0 

4 

Dish lot tif t'olum- 
bia* 



■1 









Wushlngton ... 

3 



0 

11 

13 

0 

5 

0 

5 

186 

Yiryinia; 












Dynchhurg .... 



0 

0 

2 

0 

0 

0 

0 

1 

11 

Norfolk .... 

1 

z 

0 

0 

1 

0 

0 

2 

0 

0 

26 

Ulchmond .... 

U 


3 

3 

7 

5 

0 

1 

0 

0 

60 

Roanoke .. . 

0 


0 

1 

0 

a 

0 

1 

0 

1 01 17 
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City reports for week ended Jan. ISj 19'^0— Continued. 



Diph- 

InilueiiKa 

Mea- 

Pneu- 

Scar¬ 

let 

fever 

eincs 

Small- 

Tuber- 

Ty¬ 

phoid 

fever 

eivscb 

Whoop¬ 

ing 

cough 

cusos 

Deaths, 

State and city 

theria 

eases 

(’asos 

Doat hs 

sics 

cases 

monia 

deaths 

pox 

eases 

culosis 

deaths 

all 

causes 

West Vipjmia 











80 

('Ij.nlosloii 

0 


0 

0 

8 

0 

0 

0 

0 

0 

Iliintinuloii 

2 



0 


0 

0 


0 

0 


\\ lnH'lm” 

0 


0 

0 

3 

2 

0 

0 

1 

0 

21 

Noilh ('tnolm i 












(bisloiiia 

K-ilcioh 

0 

2 


2 


1 

0 


0 

0 


0 


6 

0 

1 

4 

0 

0 

0 

0 

la 

Wilniiiinlon 

1 

-- 

0 

0 

0 

0 

0 

0 

0 

0 

11 

Wiiiston-.Salom 

0 

1 

0 

0 

2 

0 

0 

2 

0 

1 

10 

Sotilli C’aroIiiiH 












(Mnrl<‘.Mon 

8 

878 

2 

0 

o 

1 

0 

3 

0 

0 

81 

FlonMKH‘ - 

0 

3 

1 

0 

5 

0 

0 

0 

0 

0 

15 

(Uoonvillo , - 
Oeoipi.i- 

0 


1 

0 

2 

0 

0 

0 

0 

0 

10 




11 

10 






Atlanta 

1 

231 

7 

11 

0 

4 

0 

1 

90 

Bnmsw ick _. - 

0 

__ 

0 

0 

1 

1 

0 

0 

0 

0 

4 

iMavaiiiiiah,. - -— 

1 

134 

8 

0 

5 

3 

0 

0 

0 

0 

30 

Plori<la: 










12 

Miami „„ 

0 

6 

0 

2 

2 

2 

0 

L 

0 

0 

Tamim . 

1 

1 

1 

2 

2 

3 

0 

3 

0 

0 

37 

Kent licky 










8 


Asfiland_ 

0 

0 

0 

0 

0 

2 

0 

0 

0 

5 


0 


0 

0 

2 

2 

0 

1 

0 

0 

17 


0 


0 

0 

3 

2 

0 

1 

0 

0 

17 

Loii'dvtllp__ 

8 

8 

0 

2 

7 

6 

0 

4 

0 

34 

85 

OVnncssce*' 











27 

KnnxvIUc. 

1 

25 

1 

0 

3 

8 

0 

2 

0 

0 


0 


1 

3 

10 

15 

0 

2 

0 

5 

93 

Nashville. 

0 


0 

2 

14 

4 

0 

0 

0 

4 

. - - 

Alnbainn: 











75 

Birmingham .. 

0 

43 

2 

3 

6 

5 

0 

6 

0 

1 

Mobile 

1 

1 

1 

1 

1 

2 

0 

2 

0 

0 

31 

Monttfoniory-— 

0 

12 


12 


1 

0 


0 

0 











Arkansas* 












Fort Hmitli_ 

2 

9 


0 


0 

0 


0 

0 


Ll+(lo Hook. 

0 

4 

0 

0 

8 

0 

0 

3 

0 

0 

30 

Jjouisiana 




1 








Lake (Miarlos— 

0 

... 

0 

1 

1 

0 

1 

0 

0 

4 

Now Orleans..- 

2 

19 

0 

1 

24 

10 

0 

13 

0 

1 

193 

Shreveport 

0 


0 

0 

10 

1 

0 

1 

0 

8 

41 

Oklahoma: 






3 





31 

Oklahoma Clty. 

0 

6 

1 

0 

4 

0 

1 

0 

0 

Tiilsa 

0 



0 


0 

0 


0 

4 


Texas* 












Dallas 

0 

3 

3 

0 

7 

9 

0 

4 

0 

5 

72 

Fori W(»rfh .. 

0 


0 

0 

5 

1 

0 

0 

0 

10 

42 

(Jalveston . ... 
Honst('n . .. 

0 


0 

0 

2 

3 

0 

1 

0 

0 

22 

1 

. ... 

0 

0 

11 

0 

0 

« 

0 

3 

81 

Kan Antonio.— 

0 


0 

51 

0 

3 

0 

23 

0 

0 

97 

Montana: 









0 



Hillinps . 

0 

.. ... 

1 

0 

0 

1 

0 

0 

0 

0 

Oreat Falls_ 

0 

.... 

0 

0 

0 

2 

0 

0 

0 

0 

4 

Helena _ 

0 


0 

1 

0 

1 

0 

0 

0 

0 

2 

Missoula. 

Idaho: 

0 


0 

0 

0 

2 

u 

0 

0 

0 

A 









rtnUe 

0 


0 

0 

4 

1 

0 

0 

0 

0 

0 

Oolora<io: 












(' 0 1 0 r a d 0 












SprinRS .... 
Denver ___ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

G 


0 

3 

13 

5 

0 

0 

0 

5 

81 

Pueblo __ 

2 


0 

3 

7 

8 

0 

0 

0 

0 

10 

New Mexico: 










Albuquerque— 
Utah: 

0 


0 

0 

1 

8 

0 

1 

0 

7 

17 











Salt Lake City. 

Washinpitou: 

0 


2 

31 

2 

5 

1 

2 

0 

45 

44 









Seattle__ 

0 


0 

40 

8 

12 

0 

5 

0 

7 

103 

Spokane__ 

0 


0 

0 

5 

1 

0 

0 

0 

2 

81 

q'^acoma__ 

0 


0 

111 

1 

5 

0 

0 

0 

0 

38 

Oregon: 










Portland 

0 

31 

0 

18 

1 

5 

0 

1 

0 

8 

82 

Salom 

0 


8 

0 

0 


0 

0 


CalUoriiia; 












Iios Angeles.... 

0 

75 

1 

13 

10 

27 

0 

20 

0 

9 

458 

baoramonto.... 

3 

1 

0 

2 

1 

1 

0 

3 

0 

0 

38 

San Frandsoo.. 

1 

2 

0 

3 

8 

14 

0 


0 

23 

189 
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February % 1949 


(^ity reports for irrck ended Jan. 13j 19^0 —Couiimiod 


State and city 

Meningitis, 

meningococcus 

Polio- 

niyo- 

litis 

COSOS 

Btate and city 

Meningitis, 

niouiiigococcus 

Polio- 

inyi'- 

litis 

cases 

Cases 

Deaths 

Cases 

Dmths 

Massachusetts; 




Missouri: 




Hast on . 

1 

0 

0 

Ht. Joseph 

0 

1 

0 

Rhode Island* 




District of Coliimhla: 





1 

0 

0 

Washington ...__ 

1 

0 

0 

New York 




Kentucky: 




Now York _ 

0 

0 

1 

Ashliind- ^ 

0 

0 

1 

Pennsylvania* 




Texas: 




I’ittsburgh —— 

2 

0 

0 

OftlvMtim _ - . 

0 

0 

1 

Ohio: 




Ran Antonio. 

1 

0 

0 

Toledo _ 

1 

0 

0 

Washington: 




Indiana; 




RcatUe . 

1 

0 

0 

Indianapolis. 

1 

1 

0 

California: 




Michigan: 




Los Angeles. 

0 

0 

2 

Detroit_ 

0 

0 

1 






EncephafUis, epidemic or lethargie.’—Cascs: New York, 1; Graud Rapids, 1; Kansas City, 1. 
Fe/lagra.—Caain,: Dallas, 1. 

Typhus /iepfr.—Cabcs ICansaa City, 1; Charlpston, S. C., 1; Pavannah, 3; Tampa, 1; Lake Charles, 1. 

















FOREIGN REPORTS 


CUBA 


Habana — Comm/miccMe diseases—4 weeksendedDecemher 16,19S9 .— 
During the 4 weeks ended December 16, 1939, certain communicable 
diseases wcic reported in Habana, Cuba, as follows: 


Disease 

Cases 

Deaths 

Dlboaso 

Cases 

Deaths 

Diphtheria__ 

15 

1 


■9 

■■ 

Malaria __ 


1 


■ 


Scarlet lover. 

■ 



■ 


Provinces—Notifaile diseases—4 weeks ended December 9, 19S9 .— 
Durii]^ the 4 weeks ended December 9,1939, coses of certain noUfiablo 
diseases wore reported in the Provinces of Cuba as follows: 



REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Notk.—A cumulative table giving current Information regordlnK the world prevalence of qiiarantlimhlo 
dlbcabt's apiHwd in the X^ublkc IIxaltii Rup< ris of January 2(1, 10K), pagi>s 182-lHO. A eiuiUar table 
win appear in future Issues of the Pubuc Ukaltu Repows for the last Friday of each uwifith. 

Plague 

Thailand .—report dated January 19, 1940, states that an o\it- 
break of plague has occurred in northern Thailand, whore 46 cases 
with 13 deaths have been reported up to January 13,1940. 

Typhus Ferer 

Fraaice — Basses-dlpes Departmervt—Le Caire ,—During the week 
ended January 13, 1940, 1 case of typhus fever was reported in Lo 
Caire, Basses-Alpes Department, France. 

(224) 
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Yellow Fever 


f ebtusry 2,1910 


Brazil—Esplrito Santo State—Domingos Martins. —On Decombor 
29, 1939,2 deaths from tlio jungle typo of yellow fover were reported 
in Domingos Martins, Espirito Santo Stato, Brazil. 

French Equatorial Africa—Fort Archamlault. —On January 12,1940, 
1 case of yellow fover and 1 suspected case of the same disease were 
reported in Fort Archambault, French Equatorial Africa. 
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TULARAEMIA INFECTION FOUND IN STREAMS 

Doctors Parker, JeUison, Kohls, and Davis of the Rocky Mountain 
Laboratory of tho Public Health Service at Hamilton, Mont., have 
reported that water in three Montana streams has boon found contam¬ 
inated with Bacterium tvlarense. Two of these streams are flowing 
creeks. From one of these, 5- and 10-cc. samples produced characteris¬ 
tic tularaemia infection in guinea pigs. From the other, infection was 
recovered from two 10-cc. samples. The third stream is a small river 
which at this time of year normally consists of a succession of largo 
pools. Thi’oo successive sjunples taken over a period of 28 days from 
one trf these pools have all shown contamination, and guinea pigs 
receiving the following amoiints have become infected: Two that re¬ 
ceived 1 ec., two that received 2J^ cc. each, six that received 5 cc. 
each, and one that received 10 cc. In addition, two guinea pigs that 
received a small amount of mud from this same pool became infected. 
A lO-cc. sample from another pool several miles distant was also 
positive. These findings were made hicident to studies of epizootic 
tularaemia in beaver. 

THE DISABLING DISEASES OF CHILDHOOD* 

Their Characteristics and Medical Care as Observed in 600,000 Children in 83 
Cities Canvassed in the National Health Survey, 1935-1936 

II, MKDICAL AND NURSING CARE ‘ 

By OoHOTHY 1'’. lIoi/r.ANu, Ulutklkian, UmUd iHlalen PMic Health fferviee 

The ehanveteristie diBeases of ehihlhood are infoctious in nature. 
Supervision of waUu* supplies, sanitai’y disposal of sewage, and 
pnstourization of milk contribute to tho control of certain of these 
diseases. By and Ini’ge, however, the contact-borne, infections i)re- 
seut the major problwn in tho control of communhiable disease today; 
and, by establishing the diagnosis and reporting the case, tho physi- 

• From tho Division of IHibllc lloallh Mol hods, S<‘Otlon on Modical Caro Studios, Nutioiud Tnstituto 
ofHt'AIlh. 

> Tho ilrsl roi)ort in ihib mtIoh (U^Tlboh the olMurooiorlHilcs and loading oaubt's ordibablliig lUnossiu child¬ 
hood. Holluiwl, Dorothy F.: Tho dlsttWlng diboas(*s of childhood. Their charaetf'ristlch and nicdltvil 
caro as oh^crvotl In fiOO.OOO rhlMron canvnsw'd In the NiiUonal TTf'olth Sur\'oy» hlUfi 103fi. I. Oharactcrlv 
tics aud loading cuum'S. Pub. tlcaltli liep.f 65} 135 150 (1010). 

202ar»d®—40-1 (227) 
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cian takes the first step toward an effective program of prevention. 
Protection from certain communicable diseases may be secm*ed by 
the creation of ai'tificial immunity. Periodic medical supervision of 
well children is a valuable measm*e for the general promotion of 
child health. However essential, the development of those preven¬ 
tive health services must not be permitted to obscure the importanco 
of medical care of the sick child as a means of protecting both the 
sick and the well. 

Medical care of the sick child fills the important function of pro¬ 
moting recovery and reducing the incidence of sequelae which imme¬ 
diately or ultimately impair health. On the average, a high recoveiy 
rate is characteristic of the diseases of childhood, except in the period 
of infancy; but deaths of older children from causes to some degree 
preventable are by no means negligible. In the 3-year period 1933-35, 
an average of 51 percent of all deaths of children between 1 and 15 
years of age were due to the infectious and parasitic diseases, pneu¬ 
monia, and diarrhea and enteritis. In this period, an annual average 
of 23,000 deaths of children of these ages were caused by diseases in 
the infectious and parasitic group, 10,746 by all forms of pneumonia, 
and 5,468 by diarrhea and enteritis. These deaths measure in part 
the result of lack of medical care and of delay in summoning medical 
aid beyond the point at which treatment is effective. 

The records obtained in the National Health Survey provide the 
basis for a general view of the medical and nursing care of disabling 
illness received in a 12-month period by over 500,000 children in 83 
urban communities. The canvass was made in large, medium-sized, 
and small cities, and the results thus permit an examination of the 
effect of urbanization on the amount and nature of medical services 
for the disabling diseases of children. The records relating to annual 
family income and relief status in the survey year make possible the 
comparison of the medical care oxperionoo of children in different 
economic groups. The results of the survey analyzed from tliia 
standpoint have a practical bearing on certain broad problems 
involved in the maintenance of child health. 

METHOD OF THE SURVEY 

The present report is based on the records of medical and nursing 
care received for disabling illness in a 12-monih period by 518,767 
white children under 15 years of age in 83 cities canvassed by the 
United States Public Health Service in the winter of 1935-36. The 
83 surveyed cities ^ were located in 18 States selected in such a manner 
as to give adequate representation to each geographic area, but the 

> A list of the surveyed cities is given in Appendix B of “The National Health Survey: Scope and method 
of the Nation-wide family canvass of sickness in relation to its social and economic setting,*’ by George 
St J. Perrott, Clark Tibbitts, and RoHo H. Britten. Pub. Health Rep., 54; 1003 (1939). 
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sample is somewhat overweighted with families drawn from cities of 
100,000 population and over.® Internal representativeness of the 
surveyed population was obtained by making a complete canvass of 
51 cities of leas tlian 100,000 population, and sampling * the house¬ 
holds of 31 cities of 100,000 population and over, and 1 city of the 
former population class. 

The survey employed the method of the house-to-house canvass, 
the information concerning the social and economic characteristics of 
the family and its records of illness and medical and nursing care in a 
12-month period beii^ obtained by the enumerator from a lay 
informant, usually the housewife.® 

“Illness” * was defined as a disease, injury, or permanent gross im¬ 
pairment, congenital or acquired, which had caused disability for at 
least 7 consecutive days in a 12-month period falling approximately 
in tlie year 1935. In the period of childhood, disability was used in 
the sense of interference with normal activity, i. e., play of the pre¬ 
school child or school attendance of older children. The medical and 
numng services in the present report relate to care of disabling illnesses 
of this category, with the exception of hospitalized illnesses, which 
include cases unlimited as to duration. Confirmation of tire inform¬ 
ant’s statement of the cause of illness was requested from the attendhig 
physician for cases so attended, but the majority of the medical 
causes of illness are those assigned by the lay informant. The records 
of medical and nursing care take into account the services received 
for an entire iUness irrespective of the number of diagnoses assigned 
as causes of the illness. In the present report, however, the classifica¬ 
tion of iUnesses by cause according to specific or broad diagnosis is 
made on the basis of tlxe solo or primary cause of the illness. 

a 'riio dislritnition of the surveyed urban population by peoRrapbic nroa agreos closely with that of the total 
urlMm iKtpultition ns oniiTiiorntcd in the Fedorul Census of 1980. The distribution by population class of 
the cit y of n^sldencc is nocaswirily somewhat less representative, 74 percent of the surveyed popnlntlon belnjc 
dniwn from eitios of 100,000 an<l over as conipured with 52 itoroont for the total urban population in 1930. 
For tho oltios of 25,0(X> to KM),000 population, the corresponding figures were: llofillh Survey, 14 r>eroent; 
f'eiiHUH of 198t), 10 iM'reent; and for elties of less than 25,000 population; Health Purvey, 12 percent; (\>iubus of 
1080,20 rwreent. I'ho scope of the survey pomilttod only a limited sampling of ninvl areas in 3 Htates. 

* 'rhe sanipliug pnx'odiire eonsistod of a random seloetion of districts to be canvassed within ouch dty, the 
distrusts used being tliohe outUno<l fur tlio enumeration of the pot>ulatlon in the t'odeial ConsiLS of 1030. 
Distriets conttdnlng approximately equivalent units of i>opulation wore obtained by arbitrary division of 
tho (Icnsus outimorution district s having a population In excess of 1,000. The number of such districts to be 
surveyed wjw. dolermiiiod by tho nuinlwr of surveyed faniUios rcanlrod to giro a sample adequately repre¬ 
senting tho given dty, and sufllclent to produce an urban sample representative of all regions of tho country, 
and, within the limllations of tho snrvoy, balanced in resi)oct to siso of the cities included. A complete 
oanviuts was mutlo of the districts so1ccte<l In this znanner. For a complete doboription of the sampling 
procoduro, see the publication referred to in footnote 2. 

* A reproduction of tlio survey schedule is included In the publioatloii referred to In footnote 2. 

* Certain cxceptfonH to tills definition were made. Records of all confinements, hospital cases, and 
deaths wore taken without limitation as to tho duration of disability. An additional exception was made 
In tho enumoratlon of chronic dlsosses and permanent gross impairments, which were recorded without 
limitation a.s to tho duration of diisbillty. Chronic dlsoa.se8 or permanent impairments which caused no 
disability or db.abiUty of less than 7 oonsocutive days’ duration are not considered in the present report. 
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MBDICAIi AND NURSING CARD OF DISABLING ILLNESS FROM ALL CAUSES 

Age variation in the receipt of medical care ,—^The illnesses of child¬ 
hood, except in the period of infancy, are characterized by a shorter 
mean duration and a h%her recovery rate than those of adult life. 
It may be expected, therefore, that children and adults will differ in 
respect to the proportion of illnesses receiving medical and muring 
care, and the intensity of care received per patient attended. The 
experience of white persons in 83 cities canvassed in the survey is 
examined from this standpoint in table 1. Since the number of physi¬ 
cians and nurses, and the facilities of hospitals and their associated 
out-patient departments tend to vary with the degree of urbanization, 
the data are presented for the surveyed population in three groups of 
cities classified by size. Figure 1 shows the results graphically for 
the large and small surveyed cities only. 

Columns 1 and 5 of the table relate to medical attendance of 
disabling illness by a physician in the home, clinic, or physician's 
office, but exclude cases receiving only hospital medical care. Further¬ 
more, illnesses receiving care from a physician in the home, office, or 
clinic in addition to hospital care are counted both as “physician’s” 
and “hospital” cases, but the consultations with a physician received 
by such cases exclude those received during hospitalization. Columns 
2 and 6, designated “hospital—general,” represent an approxunation 
of general hospital patients and patient days obtained by excluding 
aH hospitalized cases of tuberculosis and cases of nervous and mental 
disease or defect which had received institutional care for at least a 
year; it was assumed that the majority of such cases wore hospitalized 
m special institutions. However, new admissions to hospitals for the 
mentally diseased during the survey year could not bo segregated on 
the basis of data recorded in the survey, and tlmso oases are, therefore, 
included in the “general” hospital group. In the interpretation of 
the data relating to hospital care, it should be noted that the siu'- 
voy cniunerators sought information concerning all cases receiving 
hospital care, without restriction as to the period of disability; it Ls 
believed, however, that hospital cases disabled for less than a week 
were incompletely enumerated. 

Reference to the table indicates that the proportion of the disabling 
illnesses of children imder 15 years of age receiving care from a 
physician was, in general, lower than the proportion of attended 
illnesses among adults in each group of surveyed dtios. In the laige 
cities, the age variation was not marked; in the small cities under 
25,000 population, the proportion of children’s iUnesses receiving 
home, office, or clinic medical care was notably lower than among 
adults. The proportion of children’s illnesses reemving general hos¬ 
pital care was approximately the same as in old age, but was lower in 
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both of these periods than among adults between 15 and 65 years of 
age. This period of adult life includes the chUd-bearing ages, in winch 
hospital care of women for conditions associated with the puerperal 
state is frequent. At each ago period, the proportion of hospitalized 
illnesses was lower in the cities luider 25,000 population than in the 
large cities, but the difference was most marked among children 
and the aged. 

Table 1.— Age variation in the receipt of medical and nursing care of disabling ^ 
illness in a 12-month period^ in surveyed cities of three population classes — 2452^740 
white persons ^ in 8S cities canvassed in 1935-86 


Age period (years) 

Percentage of disabling i illnesses 
receiving specified care 

Services per disabling i lllnoss 
receiving specified care 

Num¬ 
ber of 
disa¬ 
bling* 
lllnessos 

Medical 

Bedside nursing 

Medici 

Bedside nursing 

Physi¬ 

cian 

Hos¬ 

pital- 

general* 

Private 

duty 

nurse* 

Visit¬ 

ing 

nurse 

Physi¬ 

cian 

Hos¬ 

pital- 

general* 

Private 
duty 
nurse * 

Visit¬ 

ing 

nurse 


Cities of 100,000 and over 

All n"os a . 

71.0 

30.2 

3.4 

7.7 

7.6 

19.2 

28.7 

5.2 

263.581 

Under 16 . 

OS 1 

10.6 

1.2 

13.9 

4.3 

16.3 

18.7 

3.2 

79,053 

16-24 . 

08.6 

41 1 

2.9 

7.0 

6.4 

16.2 

13.3 

6.8 

32.610 

26 04 . 

72,0 

<36.7 

4.3 

A6 

9.0 

<20.6 

23.9 

8.0 

11^746 

66 and over. 

74.0 

19.7 

6.7 

8.0 

11.0 

32.6 

60.1 

14.0 

23,264 


Cities of 26,000-100,000 

All aR( .s 3 . 

72.1 

23.1 

4.8 

4.7 

7.4 

16.2 

21.2 

6.6 

56,090 

Uiitler 16. 

63.9 

12.6 

1.7 

6.2 

A6 

11. C 

10.8 

3.8 

17,262 

16-24 . 

73,7 

32.8 

4,6 

A1 

6.3 

12.6 

11.9 

6.1 

7,926 

2,6 04 . 

70,0 

<29.2 

6.3 

3.8 

8.7 

<17.4 

18.3 

8.0 

26,223 

06 and o\er. 

7A9 

14.7 

7.8 

8.6 

ia6 

28.2 

46.2 

16.7 

5,690 


Cities under 25,000 

All ages > . 

68,7 

ia9 

A4 

6.0 

7.1 

16.7 

23.3 

6.2 

59,431 

Under 16. 

67.6 

a« 

1.4 

9.2 

A3 

11.1 

11.3 

2.0 

20,193 

16 24 . 

70.6 

27.7 

4.7 

6.0 

6.1 

12.5 

0.6 

A9 

8,744 

26 01 . 

76.3 

<26.7 

6.9 

4.0 

8.6 

<18.6 

20.1 

8.2 

24,874 

05 and over. 

7A9 

lai 

8.1 

3.2 

10.2 

28.4 

60.6 

12.2 

6,120 


t Dlsablliin for 7 coiisccullvo dftyn or lonpcr in a l2-moTith jx'riod. All confinompnta, fatal, and hespitrf 
uro ltu*lU(l(»(l wltliout n li>ron(iu lo tliv (lur.itiuii of dLsublllty. lUnuss as luiod hero is a continuous period 
of (llHobility ^\holhor duo to a Hinglo mum or multiple causes. 

* Kxchu»ivo of porsoiw of unknown sko or unknown Income. 

i nuviv tuK hospiUd caro arc oxcliiHive of all hosi>itallKCd ouscs of tiiborcmlosis, and eases of nervous 
and numttil dlw^aso or <lehH't hi iQHtitiit Ions for 12 inontha. Those exclusions leave a firoup of hospital cases 
whieii roughly approxlinaU'S patients treatiod in mmeral and sjioelal hospitals, oxclnsivo of hospitals for the 
tiib(*r<nilouH and llie mentally dlfK»asi‘d. Since tho type of Institution in which oaro was rcooived was not 
roeordivl in tho survey, a more exact d(*ftnltion of wmoral hospital patients is not possible. 

* Kxidudintr also hospitalhxHi confinements U«rmmatlng in live births, the proportion of dlsablinR illnesses 
hospitaUzeil was ns follows: Oltles of 1(H),000 and over, ages 16-24,36.7 percent, ages 26r«4,30.7 percent; cities 
of 26,000 to 100,OIM), agi'S 15-24, 28.0 percout, ages 26-04, 25.9 percent; citlos under 25,000, ages 16-24, 24.7 per> 
cent, agt‘S 26 04, 23.2 pt'recnt. The corresponding average hospital-patient days were as follows: 17.9 (ages 
16 24), 2 : 1.7 (ag(^i 26^} In cities of the first class; 14.9 (ages 16-24), 19.6 (ages 26-0^ in olUos of tho second class; 
13.8 (ages 16-24), 20.4 (ages 25-04) in cities of the third class. 

«Includes atUmdaneo in homo or hospltaL 


In each groxip of cities, tlie illnesses of children rocoiving medical 
caro wore given loss intensive care than tho attended illnesses of 
adults. Among children under 16 years of age, the average attended 
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caso of disabling illness had approximately 4 consultations with a 
physician, exclusive of hospital visits; in youth, the average was 
() consultations; in the adult ages between 25 and 65, approximately 0; 
and in olil ago, between 10 and 11 considtatious. 

The average length of stay in the hospital per child patient in tlie 
lai-go citic's was 15.3 days; Jimong adults 25 to 64 years of age, 20.6 
days; and among the aged, 32.6 days; in youth, the average number of 
hospital patient ilays was approximately the same as in cluidhood. 
In the cities under 25,000 population, the average hospital duration 



1.* I'woonluKO of cllwibltiiK Illm'hHcs ocnminn in n 12 inonlh whidnot‘ol\wlniodl(nhiiicl 
lUUftlnR oaro, and bwvIwh iHir dlwidiUnK lllmisB rowdMiiR niro, l>y nri* ikumhis In ;u flluis of 

KKMXX) popuiiUloti niul ovor, und 2«7,0.V3 iwiBOTib In 42 rlh<*» niulor jioiiulntioii nviivusstMl in IWW 

Ooatw of iUnowi rocolvlnp; liospltul oaro nro oxoUmivo of lUl hosi>lt»»h/od 01 oi tuboiculosis, and niscs of 
montid and mrvoutt diaoaso In IiniUtutlonH tor 12 monUH. 

was somewhat lower at each ago period than in th(‘ large cities, hut 
the relative variation by ago was of the same nature. In general, 
the average length of stay in the hospital observed in tlio survey 
exceeds the average for gonei’al hospitals as usually roportc<l. The 
lack of agreement arises from the fact that the survey oases dosignatc.d 
“general” hospital patients include the residual group of the mentally 
diseased admitted to special institutions dxiring the survey year, and 
exclude certain hospital cases disabled for less than a week which wore 
xnoompletely enumerated. 

The low average intensity of medical care given to children’s 
iOnesses results from the fact that the majority of child patients are 
















233 


February 9 ,1940 


treated for diseases of low seveilty and a favorable prognosis. As age 
increases, tlie seveiity of illness increases, and medical care is required 
in correspondingly greater amount. 

In comparison with illnesses attended by a physician, the propor¬ 
tion of illnesses receiving bedside nursing care was relatively low at 
each age period. The visiting nurse was used more frequently than 
tlie private duty nurse for bedside nursing care of the illnesses of 
children; with increasing ago, there was, in general, an incrensii^ly 
higher proportion of illnesses cared for by a private duty nurse, and a 
decrease in the proportion of illnesses attended by a visiting nurse. 
The amount of bedside nursing care received, measured as days of 
care by the private duty nurse or visits of the visiting nurse, was, in 
general, lower among children than among adults, exclusive of the 
period of youth. 

Income and medical care of childhood illness .—^While the illnesses of 
childhood received, on the average, less medical care than those of 
adults, measured both in terms of the proportion of illnesses treated 
and the amount of care per patient, it was found that the experience 
of children in families at different income levels showed a wide de¬ 
parture from the average. This relationship is shovm in table 2, in 
which the results are again presented separately for children in three 
groups of surveyed cities classified by size. 

Cai-e was given by a physician (exclusive of hospital medical care) 
in 80 percent of the disabling illnesses of children in families with an 
income of $3,000 and over in the laige surveyed cities; in relief families 
in those citios, only 65 percent of the illnesses of children received 
“home or office” medical care. With decreasing urbanization, 
represented by the intermediate and small surveyed cities, the pro¬ 
portion of childhood iUncsses receiving care from a physician was 
lower than in the large cities at each income level, but the relative 
difference between the lowest and highest income groups was of the 
same order as in the large cities.^ A similar association between 
income and the intensity of care received from a physician was 
observed. In families with an income of $3,000 and over, each child 
patient received, on the average, about 5 consultations with a phy¬ 
sician in the homo, clinic, or physician's office; in relief families, the 
average was about 4 consultations. 

Fiuther examination of the data in table 2 indicates that the propor¬ 
tion of cluldren’s illnessos attended by a physician (exclusive of hos¬ 
pital treatment), and the intensity of such care, was approximately the 
same in sdf-sustainiig families with income below $1,000 as in fami- 

f In tlie rural atoan of 10 counties canvassed in Georgia, the proportion of the disabling illnesses of Negro 
child? on roooi vine cure from a phj sician ns not ably low. Only 39 percent of fiflO disabling Illnesses recorded 
among Negro children under 16 years or age received caie from a physician, exclusive of hospital medioal 
care; among white children, the comparable 0gure was 6i percent (1,479 disabling illnesses being recorded). 
The results of tho survey of children in rural aroas will form the subject of another rei>ort in tliis series. 
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lies on relief; and at the next income level (income between $1,000 and 
$2,000), the amount of care did not greatly exceed that in the two low¬ 
est income groups. In this survey the proportion of all disabling 
illnesses of children under 15 years of age ooexuring in families below 
the $2,000 income level ranged from 82 percent in the large cities to 87 
percent in the cities under 25,000 population. Thus, the majority of 

Table 2. —Variation in the receipt of medical and nursing care of disabling ' illness 
in childhood according to income in a 12-monih periody in surveyed cities of three 
population classes — 518y767 white children * under 16 years of age in 83 cities 
canvassed in 1935-36 


Income class 

Percentage of disabling * illnesses 
receiving spocided care 

Services per disabling > illness 
recoivmg specified oaro 

Porcent- 
,ago 
distri¬ 
bution 
of dis¬ 
abling 1 
illnesses 
by in¬ 
come 

Medical 

Bedside nursing 

Medical 

Bedside nursing 

Physi¬ 

cian 

Hos¬ 

pital— 

genorab 

Private 
duty 
nurse < 

Visit¬ 

ing 

nurse 

Physi¬ 

cian 

Hos¬ 

pital- 

general* 

Private 

duty 

nurse* 

Visit¬ 

ing 

nurse 


Cities of 100,000 and over 

All Incomes *_....___ 

68.1 

19.6 

L2 

13.9 

4.3 

15.3 

18.7 

3.2 

mm 

Relief- 

65.1 

24.3 

.4 

19.6 

8.9 

19.6 

20.2 

3.7 

27.2 

Nonrelief: 











63.0 

19.6 

.6 

13.6 

4.8 

15.9 

16.2 

3.2 

16.8 


08.4 

17.6 

1.1 

12.8 

4.3 

13.4 

19.3 

2.7 

39.1 


74.6 

16.7 

2.1 

10.6 

4.6 

9.6 

17.9 

2.8 

U.7 


80.2 

16.1 

6.8 

HI 

6.4 

9.8 


2.6 

&8 


Cities of 26,000-100,000 

All incomes *. 

63.0 

12.5 

1.7 

6.2 

16 

11.6 

10.8 

3.8 

100.0 

ReUef. 

eao 

1A9 

.4 


4.1 

H(0 

6.8 

3.6 

26.1 

Nonrelief: 











00.3 

10.9 

.8 

6.4 

4.4 

12.1 

TTl 

4.6 

21.7 


04.2 

11.4 

L6 



HDO 

11.1 

4.1 

3a 9 


71.2 

12.9 

3.1 

3.8 

4.7 

9.8 

12.5 

2.0 

9.7 


70.7 

13.3 

a9 

1.8 

6.6 

7.9 


4.2 

ae 


Cities under 26,000 

All incomes > . 

67.6 

8.8 

1.4 

9.2 

■n 

11.1 

11.3 

2.9 

100.0 

Koliof . 

62.6 

7.8 

.5 

13.4 

39 

17.1 

6.0 

3.1 

26.0 

Nonrelief: 











64.0 

8.2 

1.0 

9.0 


12.3 

10.4 

2.8 

24.(1 

' il UuBhUhII 

69.7 

9.2 

1.4 

8.3 

■h 

8.7 

9.H 

2.8 



06.6 

10.4 

3.2 

4.6 


7.6 

14.0 

2.0 

9.3 


71.6 

11.8 

3.6 

4.6 

■1 

4.6 

16.7 

1.4 

4.2 


1 Sec footnote 1, table 1. 

8 lilxcliiblve of children of those affcs in families for which income was rcnorled uuknowiL 
aSoo footnote 3, table 1. 

^ See footnote 5, table 1. 

childhood illnesses occurred in the economic groups in which the pro¬ 
portion of cases receiving care from a physician, and the amount of 
care per case, was relativdiy low. In this coimection it should be re¬ 
called that the illnesses of children considered hero had caused dis¬ 
ability of at least a week’s duration, and medical supervision may be 
assumed to be necessary for the majority of such cases. 
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In tlio small sui’veyed cities, the proportion of the illnesses of chil¬ 
dren receiving medical care in the hospital was lowest in relief families, 
and increased progressively as family income increased. In the lai’ge 
cities, however, this association was reversed, the proportion of the 
illnesses of children which were hospitalized being h%host in relief 
families, and decreasing as family income increased. This situation 
reflects the greater demand for hospital care resulting from the con¬ 
gested housing conditions of low income families in the large cities, and 
the more abundant supply of free hospital facilities by which this 
demand can be mot. The relation will be further clarified in the dis¬ 
cussion of the data shown in table 3. 

The association between family income and the type of nurse em¬ 
ployed for bedside nursing care of the sick, i. e., private duty or visit¬ 
ing nurse, reflects the method of meeting the costs of these services. 
The bedside musing care given by visiting nurses is provided largely 
without cost to the patient, while the costs of private duty care are met 
from private income. The relation observed in this survey between 
family incoiuo and the receipt of bedside nursing care for the illnesses 
of children wjis consistent with these facts. A rdlatively high propor¬ 
tion of children’s cases in low income families received care from a 
visiting nurse, while the proportion of cases in these families cared for 
by a private duty nurse was negli^ble. The essential question pre- 
son tfi itself: Does the bedside nursing care provided by visiting nurses 
for the Ulnessca of children in low income families meet their needs as 
adequately as the care given by the private duty nurse? The question 
is raised since such a consideration should underlie the interpretation 
of tlic relation observed between economic status and the type of bed¬ 
side nursing care received. Data bearing on the question are, how¬ 
ever, beyond the scope of the present survey. 

Additional factors of importance in analyzing the association be- 
twe(Mi wonomic, status and hospital care are considered in table 3, in 
which tlie hospital cases of children are classified in two broad groups 
according to the type of treat.mcnt received, i. o., medical and suigical. 
The figures in (his (.able indicate that the proportion of children w'ho 
became ho3j)ital patients during the survey year (as distinguished 
from the proportion of illnesses which were hospitalized) was notably 
higher in the laigo cities than in the intermediate and small cities. 
This excess is not the result of a higher incidence of illness (since the 
froquenoy rate of illness was foimd to be lowest in the laige cities ®), but 
is duo, in port, to a relatively higher frequency of medical hospital 
cases. Among children under 15 years of ago, the frequency rate of 
medical hospital cases in the large cities was 15 per 1,000; in the small 
cities it wjis about 7 per 1,000. On the other hand, the frequency of 

* See artioitt refenod to In fooinoto 1. 
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sui’gical hospital cases showed relatively smaller vaiiation, the fre¬ 
quency rate in the lai'ge cities being 27 per 1,000 children under 15 
years, and in the small cities 20 per 1,000. 

It is notable, furthermore, that the frequency rate of medical hos¬ 
pital cases in the large cities decreased consistently with rise in income, 
while the frequency of surgical hospital cases increased with increasing 

A.BLB 3 .—Frequency rate in a IS-month ^period of hospital casee ^ daesified as 
medical and eurgicaly and of nonhospitalised surgical cases, according to incomey 
ajnong children in surveyed cities of ihtee population dosses — 618y767 white 
children ^ under 15 years of age in 88 cities canvassed in 1985-86 


Income class 

Oases per 1,000 persons under 16 

Ho.spital 

Surgleil, 
treated in 
home, 
clinic, 01 * 
phyMcziin’s 
oflice* 

Surgical, 
total 
hospital 
and non- 
hospitnl 

Total 

Medical 

Surgicid 


Cities of 100,000 and over 

All incomes . 

41.7 

14.0 

26.7 

10.0 

86.7 

Relief . 

S9.5 

26.0 

32.6 

7.0 

40.6 

Nonrelief: 






Under $1,000 . 

37.8 

34.0 

22.0 

0.4 

32.3 

$l,0(X>-$‘\000. 

34.8 

10.7 

24.1 

10.2 

34.3 

$2,ooo-$:h000 . 

30.0 

as 

28.1 

13.6 

41.5 

$3,000 and over. 

30.0 

7.6 

31.4 

11.6 

42.0 


Cities of 26,000-100,000 

All incomes*. 

27.8 

8.7 

10.1 

12.7 

31.7 

Relief. 

30.2 

14.1 

22.1 

0.7 

81.8 

Nonn‘llef: 






Under $1,000 .... 

21.6 

7.7 

13.9 

10.0 

24.8 

$1,000-$2.000_ 

24.6 

0.1 

18.4 

n.2 

32.6 

$2,000-$3,000 . 

31.6 

0.5 

26.1 

14 7 

30 9 

$3,000 and over. 

3&2 

10.8 

25.6 

20.7 

46.1 


CItlof under 2.1,000 

All ineniiios * . 

26.0 

6.6 

20.4 

12.4 

32.8 

Relief. 

26.2 

7.6 

18.6 

UJ.1 

31.7 

Nonrelief: 






Under $1,000 . 

22.3 

3.3 

17.0 

0.4 

26.6 

fl,000-$2,000_ 

27.8 

6.6 

21.2 

12.6 

33.7 

$2,000 $3,000 . 

3tl.3 

6.6 

27.0 

17.4 

46,3 

$'),000 and over_____ 

41.6 

10.3 

31.2 

17.7 

48.0 


1 Iiiclurtos CD cases in which the ho5pffalized illness or injury was the scle cause of <lLsnl»ilit y; (2) eases In 
wiiiwj to the illness, and hospital care was received for the prumiry, or ntiy 

contributory, cause of the illness. In enumerating hospital cases, no limitation was Imiiohca cont>erning 
the duration of tbo disability, 

»Exduslve of chOdren of these ages in ftaillies for whloh income was reported as unknown. 

• Includes only illness disabling for 7 consecutive days or longer in the survey year which received .surgical 
treatment as specified. 

income, if the rate for children in relief famihos be excepted. The 
association between income and the frequency of surgical cases treated 
outside the hospital was likewise direct, the lowest rate being obseiwed 
in the lowest income group, with a progressive inci'caso in succeeding 
income classes. 

It appears, then, that low income families in the lai^o cities tend to 
hospitalize certain medical cases of children which families in the 
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higher income groups care for at homo. Tho higher froqiioucy rales of 
those cases in tho low income groups do not imply tlial care of those 
cases is more ade(iuato among tho poor, but indicate only that a 
higher proportion of niedit'al casra aro treated outside tho home. 


MKDUJ.M* and NllItSIN(i OAIIK OF THK DISIOASKS OF CmijDnBN CDASSI- 

FIKD «y CAtlSK* 

iXmiNcn oj children treated by the phyincdan and nvrne.--Th(s diseases 
of children which [)redoiuina,to among tho child patients of tho phy- 
acian and nurse may be illustrated by tho records of ehildron in the 
la]^o surveyed cities, shown in table 4; the expcrienco of children in 
the interme<liate and small cities shows no essential differcnees, and 
is therefore omitted. 

Tho combined fre<iuency r»ito of disabling illness duo to tho com- 
mnnicabh' dis('ases, tiOtjsillitis, and other minor respu'atory diseases 
among surveyed children in these huge cities represented 75 percent 
of the rate for all causes of illness in a 12-month period. It is thus 
consistent with the high incidence of these diseases that they were 
most. fr(*<iu<'nl, among <*hildren's illnesses treated by a physician, ac- 
eotintiiig for 71 percent of the physicians’ child patients. Illnesses 
due to tlwse <‘aus(‘s, however, absorbed only 54 percent of tho physi¬ 
cians’ scrvi<*('s for chihlrcTu On the other hand, the less frequent 
cases of pneumonia, the major chronic diseases, orthopedic impair¬ 
ments, and n<'<‘idcntal injury togetiher represent'd only 15 percent of 
the |>h.vsicians' <‘hil<l [)a(ient,H, but absorbed 28 percent of their serv- 
i<*es for children. Illnesses duo to causes included in tho latter group 
are n'lalively s«'v<'re aiul re(iuire intensive medical supervision. Rof- 
ereiu'c t<t the (lgun>s slutwu in tal>le 6 (page 242) indicates that the 
aveinge cas(* of piu'iitiKmia among chihlrcn under 15 years of ago in 
th(» huge sur\ cy«>d cii.it's received 8.1) consultations with a physician; 
for rheunuil.ism, the average wiw 10.1 consultations; for orthopedic 

• Ktir tho fiuitHoo or n htoiMl oIh*! tlrh'ution of tho ('hunoh of diHiihlitiK lUtiosH in cliiltihood, four p;roiiit8 of 
dlMui* 0 huv iiir iH«it'hn coutfuou eh uitciMNitu huvo Itpoii ii; cti. fly oM’lndinn tnfluonrdi. tuborculoHis, and 
Hjicrinc itifiH Hons of tho hift< (iinil ttuct front thOHtK^dtlo iiif<M>ttou» tilboiuioH, a now comvmiicablf Rronp has 
tHion OttuhlisitodM^htt*)! rtniiiiiiwM nttUiiIytitOfHnntiummumimUiildodittouHOsofchUdhtKMiaiieiLsloH.inumDS, 
ohl(‘Koii|>ot, MMtjdi, fovor, uiui dliiUthorla. tniluonza has iioon conihinod with tho dis- 

fWf’OM of tho no*o, llinul, and lunr. (oxoopt jnHpImlory tiibwculosls) to form tlwmpiralory group which, 
111 diildlKMuU hirlutlos lU'Utw dlbWitam; tfiiwimils, I’oldH, pnounionla, tmd bronchitis, In addition to 
iuflium/.u. 'i*h« HpwitU' Ijifw'tlous fliHwvww of tho IntosUmd Imct Iiave boon combined with other diseases 
of tlm dire *11 VO hjbtom to form tho tUiifnth*e Rirowp, which inrlutlos upiiendioitLs, indigestion, bUiousnoss, 
diarrhea and i‘iitoi it i*i, idror of tho Mt(njnwlj or dtUHloumn, and diseases of tho gall bladder or liver. Finally, 
tulienulosls, nil foiiiut; nervous unti moutul dihoujio or defect; eftneer; rheumatism; diabetes; corobral hem- 
orrhtitto nml other forms of pumlyMs; disciUM^s of tho heart, artcdoedorosls and high blood prosBure, and other 
dimmw of tlu) rlrculntory system, exolusiv* of hemorrhoids and varicose veins; and nephritis and other 
nonvenoreal fil««iw«H of the genltourliiwy system, exclusive of clroumctalon and diseases of tho female geni¬ 
tal orgtttis, have iieen conitiiiied tinder the group of major chronic diseases. By definition, certain chronic 
dlBoases of the respiratory and digestive systoms ore included, respoctivoly, In the respiratory and digestive 
groups; however, the Inoldenoo of these chronic tliseases Is relatively low in childhood, and among children 
under Ifi years of m tho respiratory and <ilg(»stlve groups of diseases as used here comprise chiefly sente 
diSOMOS. 
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ofises, 14.3; for accidental injuries, 6.5 consultations. A relatively 
lower amount of care per patient was received for illnesses due to the 
communicable diseases, which received, on the avoi-age, 3.5 consulta- 

Tablb 4. —Frequency rate of disabling ^ illness receiving treatment from a physician^ 
private duty or visiting nurse, and of physicians* and nurses* services, among 
S7S,/t46 surveyed white children under Ify years of age in SI cities of 100,000 
population and over canvassed in 193BS6—disabling i illness from all causes 
and illness due to selected diseases or groups of diseases occurring in a 12-month 
period—sole or primary causes only 





Fre¬ 

quency 

rate 

(dis- 

Diagnosis 

Phy¬ 

sician 

Private duty 
nurse 


Phy¬ 

sician 

Private 

duty 

home 

and 

hos¬ 

pital 


abltng 1 
ill¬ 
nesses 
per 


(home, 

oflloo, 

or 

clinic) 


Home 

Visiting 

nurse 

(home, 

office, 

or 

clinic) 

Visiting 

nurse 

1,000 

persons 

under 

15 

years) 

AU causes--..._ 

144.2 

1.07 

|i 

20.53 

623.9 

48.61 

93.71 

211.7 


1)8.4 

.11 


21.41 

203.6 

15.64 

57.43 

63.4 




Hi 


102.2 


10.56 

73.9 


M.O 

.86 



15.21 

Tonsillitis. 

20.0 

.17 


1.65 

50.3 

.87 

4.06 

25.7 

Other minor respiratory dls- 





82.8 


7.01 


eases». 

24.4 

.04 

.24 

2.30 

6.73 

40.7 

Fncumonia. 

6.6 

.16 

.32 

.07 


8.61 

7.59 

7.5 

Diseases of the digestive system. 





25.2 



7.0 

total.-. 

6.9 

.28 

.01 

.88 

8.86 

1.83 

Appendicitis.— 

8.4 

.25 

(•) 

.16 

14.3 


.75 

3.8 

Other digestive diseases _ 

Malor chronic diseases. 


.03 


.22 

10.0 

.78 

1.08 

3.2 


.05 


.63 

50.4 


4.50 

7.0 

Tuberculosis, all forms.. 

Hi 

PPBPBPI 

.01 

.06 

2.8 

.10 

.50 

.6 

Nervous and mental diseases <. 

1 


.01 

.18 

12.2 

.86 

.06 

2.7 

Rheumatism. 


mtim 


.11 

10.2 

1.22 

.08 

1.2 

Degenerative di8ea.sos •.. 

2.8 




25.2 

1.22 

2.06 

3.5 

Orthopedic impairments_ 

.8 

.02 

(•) 

.13 

10.9 

.81 

1.40 

1.2 

Accidents__ 

8.8 

.07 

.02 

.40 

56.8 

6.07 

1.67 

10.8 

All other causes_ 

13.6 

.18 

.08 

1.56 

84.8 

A54 

7.23 

17.4 


* The rate is 0.003 per 1,000, representing 1 lllnoss of this category. 

1 See footnote 1, tahlo 1. 

* Include chiefly the communicable diseases of childhood: measles, mumi)s, (^iekonpox, whooping cough, 
scarlet fever, and diphtheria. 

»Include influenza, oolds, bronchitis, pleurisy, sinusitis, asthma, hay fever, and other dlvas<‘s of the 
respiratory system em>pt tonsillU is, pneumonia, and respiratory tuberoiiIoNls. In tlio ix^rlod of chihlluxHl, 
the minor respiratory diheases t)re<lomlnate. 

* Include indigestion, biliousness, diarrhea and enteritis, ulcer of the stomach or duodenum, discuses of 
the gall bladder or liver, and other diseases of the digestive system except appendicitis. 

* Include mental defects. 

* Include cancer; diabetes; cerebral hemorrhage and other forms of paralysis; diseam of the heart, arterio¬ 
sclerosis and high blood pressure, and other <Ilsea8es of the circulatory system, exchisive of lieniorrhohls 
and varicose veins; nephritis and other non venereal diseases of the genitourinary system, oxolaslve of diseaHCis 
of the fcnialo genital organs. 

7 In this survey the days of care by a private duty nurse in the home and hospital wore not recorded 
separately. 

laons; for tonsillitis, the average was 2.6, and for other minor respira¬ 
tory diseases, 3.4 consultations. 

The communicable and minor respiratory diseases occurred in about 
the same proportion among children’s illnesses receiving bedside 
nursing care from a private duty nurse in the home as among those 
attended by a physician. Cases of pneumonia represented a relatively 
largo proportion of the private duty nurses’ child patients, and ac¬ 
counted for 18 percent of tlie total days of private duty nursing care 
received by children in the home or hospital. 




















239 


February 0» 1940 


The commumcable and noinor respiratory diseases accounted for 
86 percent of the child patients of visiting nurses, and for 74 percent 
of their visits to children. Only 2.6 percent of aU children's illnesses 
attended by a visiting nurse were included in the group of major 
chronic diseases and orthopedic impairments, and these cases received 
only 6.3 percent of the nurses' visits. Pneumonia accounted for 3 
percent of all children's cases attended by a visiting nurse and ab¬ 
sorbed 8 percent of all nursing visits to children. 

Diseases of children receiving hospital care ,—The frequency rates of 
hospitalized cases among children under 15 years of age according to 
cause are shown in figure 2, which includes rates for surveyed children 


DIAGNOSIS 
CHIEFLY SURGICAL 

Tonsillectomy, odanoidectomy 

Appendectomy 
Ear, mastoid diseases 

Accidertts 
COMMUNICABLE 
Seortet fever 

Meosles, mumps, diphthene 
chickenpos 

Other acute infectious diseases 
OTHER ACUTE 
Pneumonia 

Other acute respiratory diseases 
CHRONIC 

Cardiovascular*renal diseases 

Rheumatism 

Orthopedic impairments 

ALL OTHER CAUSES 


Hospitol cases per 1,000 persons under 15 



FltiUUh 2.- 'Kroiiiioiivy riite of hoHpltol nihott oliukslfied by causo among chlldron under ir» years of age in 
31 dtuw of 1(K),000 i>o|mlutlon and over and in 42 cities undor 25,000 population canvai»sed in 103.>36. 
''All other (MUibeH" Ih uxrUihlvo of oil hospitidired cases of tuberculosis and of cases of mental and nervous 
dlttciuse or duM In an Institution for 12 months. 


in tho lark'd citioH and in. cities undor 25,000 population. The hospital 
cases considered represent eliicfly those treated in general and special 
hospitals, exclusive of institutions for the care of tho tuberciUous and 
mentally diseased. 

In the surveyed cities of 100,000 population and over, the total 
incidence of “general” hospital cases among children under 15 years 
of age was 41.2 per 1,000 persons of these ages; in the cities under 
25,000 population, the rate was 26.6. These rates are equivalent to 
a ratio of one hospital patient for every 24 children under 15 years of 
age in the lai^e cities, and 1 patient for every 38 children in the 
small cities. 
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As a group, cases ohiofly surgical in nature “ were most froquout 
among the hospitalized illnesses of children. Diseases of the tonsds 
and adenoids, appendicitis, diseases of the ear and mastoid process, 
and accidents together accounted for 61 percent of the hospitalized 
illnesses of cliildron in the large cities, and for 60 percent in the small 
cities. Diseases of the tonsils and adenoids alone accounted for 37 

Table 6. —Percentage of disabling * illnesses receiving no medical care^ by cause in 
broad diagnosis groups according to income^ among children in surveyed cities of 
three population classes—sole or primary causes only — 618,767 white children * in 
83 cities canvassed in 1936-36 



^ Percentage of disabling Illnesses receiving no medical care 



Eclief status and annual family iucoino 

Diagnosis 

All In¬ 
comes * 


Nonrolief 



Belief 

Under 

$1,000 





1 Cities of 100,000 and over 


27 

28 

32 

28 

23 

18 


87 

37 

43 

38 

81 

22 

Minor dlsotuses of the respiratory system 
tnnaillitia i 

89 

44 

40 

39 

31 

27 

Ab Other CflUSCS _.r —nr- r n.-,- —n — 

9 

10 

u 

9 

7 

6 


1 




Cities of 25,000 100,000 

All pfl'flspq - . .. 

84 

80 

38 

34 

27 

21 

nn-rnTniinlnAhlfl dIswrWMS . 

49 

03 

54 

49 

30 

32 

Minor diseases of the respiratory system 

AYrH*!)*- tnnsillitis * . _ 

39 

40 

40 

37 

20 

22 

All Qthor causes_ 

10 

12 

12 

9 

6 

5 






Cities under 20,000 

All causes__ ...................... 



45 

39 

33 

20 

flnTTuniinlf^hh^ dfscnscMt S* 



08 

01 

43 

31 

Minor dlscfusos of llio respiratory system 
CTCApf tonsillitis *___ 



48 

40 

30 

33 

All other causes___ 



10 

10 

7 

11 




* Poo footnote 1, tuMo 1. 

* Excliisivo of chlUlron of thobo ftROS in faniillffl for which Income woi reported unknown. 

* For the disoiibtis inoludod, see footnote 2, fublo 4. 

* For the disoobos Included, see footnote 3, table 4. 


percent of all child hospital patients in the largo cities, and for 41 
percent in tKe small cities. 

Practice in regard to the hospitalization of the aciito communicaldo 
diseases of children showed characteristic differences with degree of 
urbanization, the frequency of these cases being relatively higher in 

10 The frequency rates ^own in figure 2 are based on the total hospital cases, including both nonsurgloal 
and surgioal cases. The latter predominate, however. Thus, in tho oities of 100,000 population aud over, 
tonsUlectomies wore performed on 9$ percent of tho hospitalized cases of tonsillitis, appendectomies on 94 
percent of the cases of appendicitis; surgical treatment was given In 84 percent of the cases of oar and mastoid 
disease, and in 68 percent of the accident cases. In the cities under 25,000 population, the oorrospondlng 
figures were: tonsillitis, 99 percent; appendicitis, 97 percent; diseases of the oar and mastoid, 84 i^orcent; and 
accidents. 75 percent. 
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the largo than in the small cities. Hospitalized cases of pneumonia 
were rolativoly frequent in both gi’oups of cities. 

Medical care of childhood illness classified by cause and income ,— 
In a preceding section, the association between family income and 
medical care of child hood illness has boon examined, treatment 
received from a i)hysi<iian in the home, office, or clinic, and hospital 
medical care being considered separately. These groups are not 
niutnally exclusive, since certain cases treated in the hospital were 
also cared for by a pliysician prior to or following hospitalization. 
This duplication can bo eliminated by considering all illnesses receiving 



FuttritK U. of diNibltiiK lUiusShOs oc(*urri»K in » 12-month period wiuuh rooolvod no medionl 

oaro, iwnonr Htirvi^yod ('idldion uinlor ih yoarH of u{ro cliuvUnod by hIko of tho city of rosldonoo according to 
nniuial family iiu'omo; mid, for (diildn^n in famlllos with annual income under $1,000 (not on roliof) and 
in familhw Milih nntmal Inootno of $;t,(KH) and ovor, the voroonlHfre of disablinR UlnosHos due to certain 
broa<l RronjiH of dlsoascH which rct*(iivo<l no ino<tUid caro-^ clUoa canvassed In 1035-30. 

nio(rK>.aI caro from a physician, whether in the home, oillce, clinic, or 
h()si)it.al. vSuch illnCBSoa form the basis for the rates shown in table 5, 
the proportion of unattended illnesses representing cases receiving no 
medical caro fn>m a physician in the home, clinic, hospital, or physi¬ 
cian’s office. The proportion of children’s illnesses receiving no 
me.lioal caro in a 12-month period is shown for all causes of illness, 
and for two tnajor groups of children’s diseases, according to rdief 
status and family income. Figxxro 3 presents the results graphically, 
the percentage of unattended illnesses by cause being shown only for 
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cliildron in a low income group (nonrelief, income less than $1,000) 
and in the class with an income of $3,000 and over. 

The results indicate that the largest proportion of unattended ill¬ 
nesses were included in the communicable and minor respiratory 
groups, exclusive of tonsillitis. In the large cities, 37 percent of all 
disabling fllnc&ses duo to the communicable diseases, and 39 percent 
of all cases of minor respiratory disease, exclusive of tonsillitis, re¬ 
ceived no medical care in the survey year, compared with 9 percent 
for all other causes of illness. In the small cities under 25,000 popu¬ 
lation, 54 percent of all disabling iOnosses due to the communicable 
diseases were without medical attendance. The proportion of un¬ 
attended illnesses decreased with increasing family income, but at 
each income level the proportion of illnesses receiving no medical 
care was found to be highest in the groups including illnesses due to 
the communicable and minor respiratory diseases, exclusive of 
tonsillitis. 

Table 6. — Physicians* seri'iccs per case of dnmhlinq^ illness attended [or selccteA 
causts accoiding to incomey among S73,/i46 sviveyed v^hU children^ undet 15 
years oj age in 31 cities of 100,000 population and over—sole or pi unary causes only 


SoTvice«t pei case tioatod by apb>biaan (home, olllto, or dtuie) 


Diagnobis* 

All 

mcomes* 

Belief 

Nonrelicf 

Under 

$1,000 

$1,000- 

$2,000 

$2 000- 
$1000 

$8 000 
and over 

All causes_—. 

rommumcablr diseases .. 

UiMusc (f the respii itory system 

Tonsillitis. . - 

Other minor respiratory difaeas»es_ 

Pneumom .1 . 

Disoaw'o of th< digestive sv‘»tem 

Appendicitis .. 

Other dli^'st i\ e diseases _ 

Major chrome diseases 

Tulurculobis, all loims. 

Nervous and mental disease's- 

Kheuir at ism .i 

T)epenerati\e diseabes. 

Orlhopi (lie impairments .. 

A<<ul<nts ... 

Allothei taubos .-. 

43 

3 5 

2 5 

8 4 

8 9 

4 2 

4 4 

10 0 

7 1 
10 1 

8 9 i 
14 3 

6 5 

. 6 2 

8 9 

80 

2 3 

3 0 
6b 

8 2 

4 0 

5 0 

7 1 

0 8 
15 5 

6 8 

6 2 

4 3 

3 3 

2 6 

3 0 

8 6 

4 7 

4 4 

12 A 

K 4 
14 7 

0 9 

5 8 

i 

4 3 

3 1 

2 5 

3 4 
10 1 

4 4 

4 0 

CO 

7 9 

9 2 

8 8 
12 7 

6 3 

0 0 

4 6 

4 1 

2 6 

3 0 
10 8 

4 7 

4 0 

CO 

h 4 
14 1 
12 5 
112 4 
(i 2 
70 

5 4 

4 8 

2 0 
4 4 
12 1 

4 8 

6 8 

(0 
»7 1 
> 19 4 
1*) t) 
»21 0 
7 H 
9 1 


* See footnote 1, tnblo I 

* Exclusive of phildron of these ages In families for ^hicJi Inoome was reported as unknown. 

* For the definition of the diopmosib groupb, ms* footnotes to table 4 

< The rate is shown for "all incomob" only b 'cause of the small number of cases 

* The rate represents the evponeneo of 25 tiiated cases or less. 


The illnesses of children in families in the upper income groxips 
which had been attended by a physician received more intensive oaro 
than the attended cases in low income families, as is shown in table 6. 
The average attended case of communicable disease among children 
in relief families received 3 visits, compared witli almost 5 visits per 
attended case among children in families with an income of $3,000 
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and ovcsr. For puoumonia, the average mmibcj* ot \isits per attended 
case was approximately 7 among children in relief huniliea, compared 
with 12 visits among children in the highest income group; for ton¬ 
sillitis, the coiTcaponduig figures were 2, compared with 3 visits; and 
for other minor respiratory diseases, 3, compared with 4 visits. 
The same tendency towai-d more intensive caro in the upper income 
families was observed for other disejises of childhood. The nature of 
the income differential was the same in cities of each population class, 
and figures for the intermediate and small surveyed cities arc, therefore, 
not shown h<‘re. 

SUMMAHV 

In a canvass of 83 representative urban communities conducted by 
the United States Public Health Service in 1935-36, records of medical 
and nursing caro received in a 12-month period were obtained for 
518,767 white children under 15 yeara of age. The medical and 
nursing services relate only to illnesses which had prevented the 
tisual activities of the preschool child, or school attendance of the 
school child, for at least 7 consecutive days in the 12-month survey 
period. Certain facts established by an analysis of the sinvoy records 
from this 8tand])oint may be stimmarized as follows: 

In general, a smaller proportion of the disabling illnesses of children 
than of adults received care from a pljysician in the home, clinic, or 
physician’s office, but the age variation in the proportion of illnesses 
so attended was not marked except m cities under 25,000 population. 

The average number of consultations witli a physician per patient 
was lowest among children. Cases of the acute communicable and 
minor respiratory diseases accounted for almost three-fourths of the 
child patients attended by a physician outside the hospital, and for 
about one-half of the physicians’ services to children; these diseases, 
on the average, do not require intensive medical supervision. 

Among both children an<l adults, the pi-oportion of disabling ill¬ 
nesses receiving bedside nuraing caro was relatively low compared with 
cases receiving care from a physician. The proportion of illnesses 
attended by a visiting nurse was highest in childhood, and decreased 
with ago; private duty nursing caro showed a reversal of this relation. 
Disabling illnesses duo to the communicable and minor respiratory 
diseases accounted for the majority of diild patients receiving bedside 
nursing caro. 

In the cities of 100,000 population and over, 1 in 24 children under 
16 years of ago had been a hospital patient in the sxirvoy year; in the 
small cities under 25,000 population, the ratio was 1 in 38. Over half 
of the hospital patients among children were surgical cases; diseases 
of the tonsils and adenoids alone accounted for about two-fifths of 
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the child patients. In the large cities, the frequency of hospitalized 
cases of the acute conununicahle diseases was relatlydy high; hospital 
care of these cases was infrequent in the cities under 25,000 population. 

Among children in families on relief, and in self-sustaining families 
up to the $2,000 income level, the proportion of disabliag illnesses 
receiving care from a physician outside the hospital was notably lower 
than in families with an income of $3,000 and over. This relation was 
observed consistently in the large, medium-sized, and small surveyed 
cities. 

The nature of the association between family income and the receipt 
of hospital care by children showed variation with the size of the 
sinveyed cities. In the small cities, the proportion of the illnesses of 
children receiving hospital medical care increased progressively as 
family income increased; in the large cities, this association was 
reversed. It was found that varying practice in large and small cities 
in the hospitalization of medical, as distinguished from suigical, cases 
among children largely accounted for this difference. 

In each income class, the illnesses of children showing the highest 
proportion of cases without medical care were those due to the com¬ 
municable and minor respiratory diseases, exclusive of tonsillitis; 
but the proportion of illnesses due to these diseases which received 
medical care increased with increasing family income. 

The illnesses of children attended by a physician outside the 
hospital received more intensive care in h^h than in low income 
fancies for all of the diseases of childhood. The average number of 
hospital days per child patient, however, was consistently higher 
among low income families. 

ACCURACY OF FOREIGN DERATIZATION EXEMPTION 
CERTIFICATES 

For many years it has been a practice at the larger quarantine 
stations to make rat-infestation inspections on ships presenting 
recently dated deratization and deratization exemption cortificatos. 
From time to time it was reported that certain ships from foreign 
ports so inspected exhibited rdativoly heavy rat infestations at var¬ 
iance with statements on the certificates. To determine whether such 
instances were of sufficiently frequent occurrence to be a matter of 
concern, the Surgeon General directed that a study be instituted. 
This has been accomplished by carrying out, during the past 2 years 
at a number of stations, careful inspections of ships presenting de¬ 
ratization and deratization exemption certificates issued at a foreign 
port within 60 days of the date of arrival. In each instance copies of 
the certificate and of the inspection report wore forwarded to the New 
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York Quarantine Station, where the aggregate results were compiled 
and tabulated. 

This study has shown that: 

1. Very few ships dcratizod (by fumigation) in foreign countrios 
have cxliibitod a significant rat infestation; specifically, only 14 of 623 
such ships sliowed infestations exceeding 10 rats. 

2. Very few ships issued deratization exemption certificates in 
foreign countries have exhibited significant rat infestation; specifically, 
only 21 of 1,105 such ships sliowed infestations exceeding 10 rats. 

No particular variations were noted in regard to ships from differ¬ 
ent countries. The essential data, tabulated as to tho total vessels 
involved, are shown in table 1. 


Table 1, —Ratimated nwriber of rats on ships presenting deratization and 
deratization exemption certificates isswed in foreign porta 




Number of ships on which the following 


All ships 
In clo&b 

numbers of lats were estimated at tho 
TJiiitt‘d States port ol aiiival— 



None 

ItoG 

6 to 10 

11 or more 

Ships pn'bCiituiK (irrati/alion eeiliflculos . 

m 

500 

00 

10 

14 

Ships pr<‘&(‘iitlng doratl/ation cxoiniif ion ccrtlflcatcs . 

1,105 

000 

80 

8 

21 


It seems reasonable to believe that this is a clear indication of the 
uniformity of development m quarantine procedure all over the world 
as well as of tlio successful control of ship rats. 


PROVISIONAL MORTALITY RATES FOR THE FIRST 
9 MONTHS OF 1939 

Tho mortality rates in this report are based upon preliminary data 
for 44 States, the District of Columbia, Alaska, and Hawaii for the 
first 9 months of 1939. The only States for which data are not avail¬ 
able are Arizona, Arkansas, Mississippi, and Now Hampshire. Com¬ 
parative data for 43 States and tho District of Columbia are presented 
for the first 9 months and by tho three quarters of 1937-39. 

This report is nuido possible tlirough a cooperative arrangement with 
tho respective States, whioli voluntarily furnish provisional quarterly 
and annual tabulations of current birth and death records. These 
reports aro compiled and published by the United States Public 
Health Service. 

Because of lack of uniformity in the method of classifying deaths 
according to cause, and because a certain number of ccrtificatos wore 
not filed in time to bo included, these data may differ in some instances 
from tho final figures subsequently published by tho Bureau of the 
Census. 
















February 9, 1940' 


246 


In the past, these preliinmary reports have provided an early and 
accurate index of the trend in mortality for the country as a whole. 
Some deviation from the final figures for individual States is to be 
expected, because of the provisional naturo of the information. It 
is believed, however, that the trend of mortality within each State is 
correctly represented. Comparisons of specific causes of death 
among different States are subject to error because of differences in 
tabxilation procedure and completeness of reporting. Comparisons of 



Fxqubb rate per 1,000 population, by montlis, 1038 and 1039. 

this nature should bo made only from tho final figures published by 
the Bureau of the Census. 

The death rate from all causes, 10.6 per 1,000 population, although 
slightly higher than the corresponding rate for 1938, 10.5 per 1,000 
population, was 5 percent less than the rate for 1937. Whou. it is 
recalled that the mortality rate for 1938 was the lowest on record, the 
experience during the first 9 months of 1939 is very favorable. More¬ 
over, since the minor outbreak of influenza during tho first quarter, 
the death rate this year has been even lower than that for 1938. 

The principal diseases responsible for the slight increase in mor¬ 
tality as compared with last year are influenza, cancor, diabetes, 
cerebral hemorrhage, and heart disease. With the exception of in¬ 
fluenza, these diseases have been increasing for a number of years, 
owing, in part at least, to the increasing proportions of the population 
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in th 0 older age groups. In addition to these 5 causes^ poliomyelitis 
was also slightly more pro\alcut this year than in 1938. 

Each of the remaining disonsos for which data are presented in the 
following table caused rolalively fewer deaths during the firat three 
quarters of 1039 than during the corresponding period in 193«i. 
Especially gratifviug is the decline in infant and maternal mortality, 
the former <leclining 9.4 percent and the latter declining 9.5 percent 
during the 9-month period. 

Tuberculosis continued its steady decline and reached a low death 
rate of 45.7 per 100,000 population, about 4 percent less than the low 
rate of 1938. The firat 9 months of 1939 were unusually free from 
outbreaks of the principal diseases of early childhood, measles, scarlet 
fever, whooping cough, and diphtheria. The mortality rate from 
these 4 diseases was 45 percent loss than during the corresponding 
period of 1938. 

For the second consecutive year the mortality rate from automobile 
accidents has declined; the decrease during this 9-monlh period, 2.7 
percent, while less than the corresponding decrease during the first 
9 months of 1938, 19.6 percent, is still noteworthy. 

The birth rate, which rose slightly during 1938, decreased slightly 
during the first 3 (piartera of 1939, but is still about 2 percent above the 
rate for 1937. The crude rate of natural ineroasc, 6.2 per 1,000 popu¬ 
lation, was 0 percent lower than during the first 9 montlis of 1938. 



Provisional mortality frorn certain causes in the first 9 months of 1939, with eomparatioe provisional data for the corresponding period in preceding 

years 
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DEATHS DURING WEEK ENDED JANUARY 20, 1940 

[Fifom tho Weekly Health Index, issued by the Bureau of the Census, Department of Commerco] 


Data from 88 large cities of the TTnitod States: 

Totjd deaths......_... 

Average for 3 prior years__ 

Total deatlis, first 3 weeks of year___....._ 

Deaths under 1 year of ago.. 

Average for 3 prior years.. 

Deatlis under 1 year of age, first 3 weeks of year___..._ 

Data from industrial insurance companies: 

Policies in force.......___ 

Number of death claims . 

Death claims per 1,000 policies in force, annu^ rate.. 

Death claims per 1,000 policies, first 3 weeks of year, aimual rate.. 


Week ended 
Jan. 20, 1940 

Correspond¬ 
ing week, 1939 

^869 

9,684 

28,835 

657 

552 

1,085 

8,923 

27,247 

501 


60,384,377 
15,167 
11.9 
10.0 

68,391,428 

14,814 

11.3 

9.7 













PREVALENCE OF DISEASE 


A^o health dcparimevt^ Stale or local, can effecUvcltj prevent or control inthont 

knowledge of when, where, and under what conditions cases are occurrintj 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 3, 1940 

Sununarr 

A sharp iiicroaso in induonisa occurred during tlio week ended 
February 3, witli 17,041 cases reported as compared with 13,242 and 
12,568 lor the 2 preceding weeks and with 4,310 for the corresponding 
median week of the 6-year period 1935-39. The figxiros for the cur¬ 
rent week approach the total of 18,135 recorded in the peak week of 
1939 (March 11). 

A total of 05,597 oases of influenza has been reported for the first 
5 weeks of 1940, as compared with 17,122 cases for the first 5 median 
weeks of the 5-year period 1935-39. 

The highest incidence of the disease persists in the South Atlantic 
and South Clontral States, four of wluch Stales in those groups re¬ 
ported considerable increases duiii^ the current week, while others 
remained about the same or showed small variations. As compared 
will) the preending week, the largest increases in tlioso areas were 
those for Texas (from 2,158 to 4,497 ca.so8), Viigiuia (from 2,107 to 
2,450 cases), Alabama (from 900 to 1,247 cases), and Oklahoma 
(from 373 to 724 eases). 

Other areas reporting a significantly higher incidence are the East 
Nortli Oejitral, where tlio number of cases increased from 201 to 667, 
and tlie three Pacific States in which tlie number of cases rose from 
708 to 1,955. 

For tlvo current week decreases were recorded for menicgococcic 
meningitis, poliomyelitis, and typhoid fever, while diphtheria, measles, 
scarlet fever, smallpox, and whooping cough showed small increases. 
All of tlieso eight diseases, however, with the exception of pohomye- 
litia, remained below the 6-year median (1935-39). 

(265) 
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Telegraphic morhidity reports from State health officers for the week ended Feb. $, 
1940f and comparison with corresponding week of 1939 and 6-year median 

In iliete tables a zero indicates a definite report, while leaders imply that, althoagli none were reported, 

cases may have occuried 



Diphtheria 

Influenza 

Menslos 

Monln{>iti&, 

meningococcus 

Division 

Week 


Week 


Week 


Week 


and 

ended 

Mo- 

ended 

Me¬ 

dian, 

ended 

Me- 

ended 

Me¬ 

dian, 

State 













dian, 





1936- 

39 




Feb. 

3, 

1940 

Feb. 

4, 

1930 

1935- 

39 

Fob. 

8, 

1040 

Feb. 

19^ 

1936- 

39 

Fob. 

3, 

1940 

Fob. 

4, 

1939 

Feb. 

s, 

1940 

Fob. 

1939 

193fr- 

39 

NBW BNQ. 


■ 











Maine.. 



1 

32 

4 

4 

104 

27 

mm 

0 

0 

0 

Now Hampshire-— 


Ha 

0 




16 

1 

34 

0 




HI 

0 




1 

14 

25 

Hi 


HI 




4 




292 

776 

613 

HI 

Hi 

■ 




1 




128 

19 

34 

0 

Bf 

Connecticut_ 


HI 

8 

8 

7 

12 

143 

667 

346 

1 

HI 

1 

MID. ATL. 











■ 


Kew Vnrk 2_ 

27 

26 

39 

»19 

1159 

128 

254 

908 

908 

1 


12 

Vow -Torsoy, ^ - 

10 

8 

16 

42 

56 

35 

34 

27 

156 

1 

HI 

3 


43 

60 

61 




86 


043 

5 

10 

6 












B. KO. CEN. 














18 

40 

40 

118 


122 

21 

22 

150 

2 

2 

7 

Indinna 

18 

30 


363 

21 

28 

10 

12 

17 

1 

1 

1 


HI 

62 

49 

130 

36 

54 


37 

37 


4 

9 


28 

6 

9 

14 


6 

183 


420 

1 

0 

1 

Tyis<*onsin „ __ 

1 

0 

2 

42 

68 

68 


789 

789 


0 

1 

W. NO. CEN. 














0 

5 

4 

5 


3 

380 

1,118 

118 

0 

0 

1 


1 

8 

8 

11 

1 

12 

72 

170 

45 

0 


2 

Missouri 



20^ 

22 

24 

203 

7 

4 

24 

2 

1 

7 

North TiftkofA. * 



1 

19 

27 

27 

4 

465 

19 

0 

2 

2 




8 

2 

1 


87 


0 

0 

1 

1 




6 

7 



45 

71 

71 

0 

1 

0 

^ __- _ 



8 

143 

6 

29 

829 

U 

18 


0 

1 

so. ATL. 














0 


HI 




3 

0 

S3 

0 

0 

0 

MftrylAnd 1 _ _ 

8 


w 


HUrn 

HEl 

5 

mmm 

149 

0 

0 

0 

T)ist ofCol _ _ __ 

9 


Hn 

HqI 

■Hva 

Hd 


18 

13 

0 

0 

4 

Virginia^ ____ 

12 



12^ 



23 

42 

183 

0 

3 

4 

West Virginia. _ 

9 



279 

15 


Hpl 

2 

3 

4 

North Carolina_ 

16 


86 

183 


33 

30 

670 


HI 

0 

8 

South Oaolina K 

3 


11 

1,674 


772 

6 

18 



2 

2 

Cecfftia 4_, „ __ 

6 


8 

1,104 


259 

46 

97 

HpI 

HI 

1 

2 

Florida _ -. 

6 

li 

12 

20 

■BjliH 

10 

30 

61 


HI 

1 

1 

B. SO. TEN. 







H 



!E!entucky_ 

11 

6 

8 

91 

198 

195 

16 

63 

63 

HI 

2 

8 

Tonnassee * _ 

8 

9 

14 

H^ 

58 

172 

74 

42 


H|: 

8 

4 

Alabaitia < _ 

7 

12 

15 

1,247 

259 

301 

41 

90 

90 

Hi! 

6 

8 

ivyri<iufii(iir\T\f s 

5 

0 

6 





0 

2 

1 

W. so. CBN. 





mm 








Arkansas_ 

17 

9 

5 

1,687 


169 

28 

104 

14 

1 

1 

1 

TiOnlsiAnar *_ . 

9 

8 

14 

121 


24 

3 

95 

37 


^^■ia 


Oklahoma_ 

18 

9 

10 

724 


190 

0 

135 

48 

^^Ka 

1 

2 

Taras i __ _ 

41 

54 

60 

4,497 


744 

270 

92 

140 


^^aja 

4 

MOUNTAIN 







H| 



Montana_ 

1 


1 

16 

26 

26 

63 

579 

39 


0 

1 

Tdflho .. . 

0 


0 


1 

6 

125 

28 

29 

^Hia^ 

1 

0 

WyATning 

2 


HI 




5 

94 

6 


1 

1 

Colorado_ 

6 


HM 


35 


28 

54 

54 


1 

1 

New Mexico _ 

4 


HP 


6 

9 

18 

81 

81 


0 

0 

AjiMna_ 

12 




68 

126 

4 

8 

9 

1 

1 

0 

TTtAh a 

2 


HI 


20 

255 

38 

38 

0 

0 

0 

PACnno 










Washington _ 


8 

5 

324 


2 

1,180 

163 

182 

146 

0 

0 

0 

Oregon . ^ - 

4 

2 

2 

191 

25 

69 

35 

36 

2 

1 

1 

California __ 

24 

34 

34 

1,440 

76 

131 

428 

1.954 

311 

1 

1 

3 

Total _ 

421 

538 

648 

17,041 

||fy^ 

4,310 

5,204 



34 

65 

127 

S wf^eks 

2,250 





17,076' 


48,238" 

^238 

mt 

m 

463 




See footnotes at end of table. 
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Telegraphic morbidity reports from Imitate health officers for the u'ceh ended Feb, I 
and comparison with correspondmg xveek of lOJf) and ff-year median — Con. 



rolloinjelitis 

Kearlet fo\er 

8ni:ill[>o\ 

T.vphoI<l and 
pjiutjpiionl fever 

Division iiml St ill o 

Week ended 

Me- 

Week ended 

IVfe- 

Week cnd<Ml 

Me- 

Week ended 

kfe- 


- 


di.iii, 

— - 


dmn. 

— 


duin, 


- 

diiin, 


Feh 

Feh. 

19:15- 

:») 

Feh. 

F(d) 

19:15 

,39 

Feb. 

Feh. 

19:15 

Feh. 

Feb. 

19:15- 


». lUiO 

4, luau 

8,1U40 

4,19:19 

:i. 1940 

1,19:19 

,19 

3,198) 

4,19:19 

:i9 

NKW KN(». 











1 


Muino - -- 

0 

0 

0 

19 

18 

19 

0 

0 

0 

0 

0 

1 

Now llaniiishiro 

1) 

() 

(1 

S 

4 

0 

0 

0 

0 

0 

0 

0 

Vormonl . 

0 

0 

0 

20 

1 

21 

0 

0 

0 

0 

0 

0 

MtiSvS xchiisot ts . 

0 

0 

0 

119 

i 205 

228 

0 

0 

0 

3 

1 

2 

rsbiiul__ 

1 

0 

0 

0 

^ 7 

16 

0 

0 

0 

0 

0 

0 

Oonnontiout_....... 

0 

0 

0 

77 

1 107 

93 

0 

0 

0 

8 

0 

0 

Mn>. ATL. 










Now York *__ 

1 

1 

1 

58] 

490 

608 

0 

0 

0 

5 

8 

2 

8 


2 

2 

] 

340 

175 

476 

161 

490 

0 

0 

0 

0 

2 

2 


0 

0 

0 

408 

0 

0 

9 

8 

8 

B. NO. CBN. 










2 

0 

0 

444 

024 

472 

2 

46 

2 

0 

0 

2 

, . . _ - _ 

TTidiann -_ 

0 

0 

0 

<200 

263 

229 

084 

4 

118 

5 

2 

1 

1 

yittnnfMl _ 

2 

2 

1 

579 

683 

2 

5 

0 

8 

0 

3 

4 

Miftlllpoo 8 . 

0 

0 

0 

298 

674 

200 

474 

296 

0 

4 

1 

1 

3 

Wisconsin. 

1 

0 

0 

172 

2 

8 

8 

0 

1 

1 

W. NO. CRN, 













M innoDOia_..... 

0 

0 

0 

130 

130 

137 

IHO 

13 

17 

48 

12 

1 

9 

0 

0 

1 

jiowii 

1 

0 

0 

74 

130 

5 

:i3 

12 

7 

3 

0 

2 

MiHHOuri _..... 

0 

0 

0 

53 

115 

103 

2 

1 

0 

8 

0 

North Diikota_— 

0 

0 

0 

52 

24 

40 

29 

0 

0 

0 

South Dakota ........ 

0 

0 

0 

25 

29 

0 

11 

3 

11 

8 

0 

0 

0 

Nobniska. 

0 

0 

0 

25 

42 

70 

0 

0 

0 

0 

Knniuiii_ ....... 

0 

0 

0 

121 

192 

226 

0 

16 

11 

0 

0 

X 

SO. Att. 








DolawaM_ 

0 

0 

0 

9 

0 

6 

56 

19 

40 

46 

0 

0 

0 

2 

0 

0 

Maryland8 ........... 

0 

0 

0 

50 

37 

0 

0 

0 

1 

0 

1 

J>Lst. of Col. 

0 

0 

0 

23 

19 

0 

0 

0 

0 

1 

1 

Viruinia . 

0 

1 

0 

37 

40 

0 

0 

0 

3 

5 

6 

West Virginia . 

0 

1 

1 

54 

50 

0 

2 

0 

0 

0 

2 

North Oarolinn« —. 

2 

0 

0 

46 

54 

39 

0 

0 

1 

0 

2 

2 

South Carolina 

1 

8 

i 

4 

10 

8 

0 

1 

0 

3 

1 

2 

Ooort^ia.. 

2 

1 

0 

19 

27 

20 

13 

0 

0 

0 

1 

3 

8 

Florida..- 

0 

0 

0 

21 

22 

0 

0 

0 

1 

2 

2 

B. HO. CBN, 










Kontucky . 

0 

1 

1 

77 

88 

76 

38 

0 

3 

0 

0 

1 

2 

TnnnAitMAA^ 

0 

ol 

0 

80 

38 

0 

0 

0 

0 

1 

3 

Alabtunu^ . ....... 

0 

1 

0 

9 

29 

19 

0 

0 

1 

1 

6 

4 

MlaslHsiiipI 8 . . 

1 

1 

1 

10 

12 

12 

0 

1 

1 

2 

$ 

2 

W. HO. CRN. 













ArkniiHos 

0 

0 

0 

U 

21 

0 

3 

1 

2 

1 

4 

1 

Lontsiuna*. 

0 

1 

0 

15 

29 

16 

0 

1 

1 

5 

9 

6 

Oklahoma. 

1 

0 

0 

81 

07 

30 

0 

64 

0 

1 

3 

8 

Toxfts < . 

0 

0 

0 

80 

na 

113 

5 

38 

7 

6 

14 

11 

MOXTNtAiN 













Montana _ _ 

0 

0 

0 

52 

29 

60 

0 

2 

9 

0 

1 


Idaho . 

1 

0 

0 

0 

8 

13 

0 

10 

8 

0 

0 

0 

Wyoming_ _ 

0 

0 

0 

5 

2 

27 

0 

0 

1 

0 

0 

0 

Colorado . 

2 

1 

0 

06 

46 

84 

20 

6 

5 

0 

4 

1 

Now Mftxloo- . 

0 

0 

0 

80 j 

9 

24 

0 

1 

1 

0 

0 

8 

Arisona... 

0 

0 

0 

8 

28 

7 

22 

1 

23 

0 

1 

1 

0 

tJtah». 

0 

0 

0 

38 

72 

1 

0 

0 

1 

0 

0 

PACIFIC 











Wfishliigton. - _ ... 

1 

1 

1 

54 

89 

89 

0 

8 

12 

2 

5 

3 

Oroffon _ 

3 

9 

1 

0 

34 

47 

47 

0 

5 

8 

2 

0 

0 

California.. 

0 

2 

197 

220 1 

273 

0 

11 

10 

0 

5 

5 










Total......*.... 


18 

21 

4,808 

5,601 1 

0,20^ 

72 

456 

""aiiir 

74 

96 

118 

5 weeks___ 

182' 

WWM M* « M*i 

85 

'“loV" 

*21,366** 

1 

26,182 

20,79r 

“iT] 

2,003 

1,457 

403 

554 ^ 

589 




See (ooittotes at and o( table. 
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leLegraphic morbidity leports from State health officers for the ireek vndid Feb, 5, 
194.0y and comparison with corresponding week of 1989 and ^-year mediaa-^Con, 


Division and State 



Whooping cough, 
week ending— 

Feb. 3, 
1940 

Feb. 4, 
1939 

f)7 

20 

2 

10 

2i 

tM) 

144 

225 

17 

37 

74 

S4 

439 

395 

93 

m 

372 

(130 

205 

170 

45 

28 

91 

352 

120 

232 

175 

203 

52 

65 

4 

19 

19 

28 

26 

33 

5 

21 

6 

1 

36 

21 

2 

8 

127 

28 

9 

31 

62 

30 

7 

80 


Division and State 


BO. ATL.—("onld. 


North C'lUrollria., 
South ('aroll’n ♦ _ 

HoorflU * _ 

X^’lorlda .. , __ 


Whooping cough, 
week ending— 


KenI ueky. 

Tenmwe ‘. 

Alabama * . 

Mississippi -»__ 

W. 80. CB.N. 

Arkansas . 

Louisiana *■ . 

Oklahoma.-...-. 

63 

27 

22 

1 

22 

1 

Texas*.—... 

107 

IIOUNTAIIT 


Montana... 

1 

Idaho ____ 

2 

Wynminp _ 

22 

Colorado . 

.•iO 

Now Mexico_^_ 

46 

Arizona. 

0 

Utah 5. 

139 

FAGIFIO 


Washington ___ _ _ _ 

35 

Oregon. 

29 

Ofilifornia ___ _ 

194 

Total _-. 

8,073 

5 weeks... 

13,478 


i New York City only. 

* Rocky Mountain spotted fever, week ended Fob. 3, 1940,2 cases, as follows: New York, l; Ullnote, 1. 

• Period ended earlier than Saturday. 

* Typhus fever, week ended Feb. 3,1940,27 cases, as follows: South Carolina, 2; Georgia, 8; Tennessee, 2; 
Alabama, 4; Louisiana, l; Texas, 10. 

• A later report Increase's to 189 the total reported coses of scarlet fever in Indiana for the week ended 
Jan. 27, Public Health Rop^ dated Feb. 2, 1940, p. 217. 


BUBONIC PLAGUE IN UTAH 


One case of bubonic plague was reported under date of February 6, 
1940, by Dr. WUliara M. McKay, Acting State Healtli Coinmis- 
sioner of Utah. The case, moderately severe, in a 29-yoar-old patient, 
is stated to have had its onset on December 4, 1939, and probably 
to have been contracted in skinning a coyote. 

































































February 9, IMO 

WEEKLY REPORTS FROM CITIES 

City reports for week ended January 20, 1940 

This tablo summarizes the reports received ww'Uy from a selected list of 140 eltlea for tho purpose of 
showing a cross st*ctloii of the cMirrent urban incidence of the communicable diHoascs listed In the table. 


State and city 
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City reports for week ended Jan'iuxry SO, 1940 —Coutiuuod 



Minnoaota: 

nululh 

Mimirajpolis. 

8t. Paul .... 
Town’ 

CV'dar UapkLa_. 

I)av<‘ni)ort. 

■Dps Moiues---. 

RJoux rity. 

Waterloo. 

Missouri: 

Kansas City—. 

St. Joseph. 

St. Louis._ 

North Dakota: 

Fargo. 

Grand Forks. 
Minot 

South Dakota: 
A.l)ordeon 

Sioux Palls. 

Nehiuska: 

Iwincoln. 

Omalia. 

Kansas: 

Topeka.. 

Wichita. 

Delaware: 

Wilmington 

Maryland: 

Baltimore_ 

C’umhorland-.- 

Froderiek. 

Dist of Col.: 

Washington—— 

VirgWa: 

Lynchburg. 

Noriolk. 

Richmond. 

Roanoke. 

West Vireinia: 

Charleston. 

Whoeliiig_ 

Norih Oarollna: 

Gastonia_ 

Raleigh. 

Wilmington. 

Winhtoii-Sulem. 
South Carolina: 

Charleston. 

Florence_ 

<Jn‘envUle. 

Gt'orgia: 

Atlanta. 

Brunswick. 

Savannah. 

Florida: 

Miami___ 

Tampa_ 


Kentucky: 

Ashland. 

Covington_ 

Lexington. 

Louisville_ 

Tennessee: 

Knoxville_ 

Memphis._ 

Nashville_ 

Alabama: 

Binnlngham... 

Mobile. 

Montgomery_ 

Arkansas: 

Fort Smith_ 

Little Rock_ 

Lonlsiana; 

Lake Charles- 
New Orleans 
Shreveport.. 
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rV/// r(i)otlHfor uurk tmlnl January 19/fO —CoiiliLiiacd 


State and city 

Hlph- 

tlieriu 

oases 

Influenza 

Mea¬ 

sles 

ctkses 

Pneu¬ 

monia 

denthh 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

<leatbh 

Ty- 

plioid 

lover 

casas 

Whoop¬ 

ing 

eonyli 

aisob 

— 

Deaths, 

all 

causes 


■ 

Oklahoma: 

■1 

H 











Oklahoma nty 



0 

2 


6 

2 

0 

1 

0 

0 

42 


1 



0 



0 

0 


0 

5 


Texas: 













Dallas . 

HI 

2 

2 

2 


1 

8 

0 


0 

0 

70 

Port Worth-.-. 

HI 


0 

Hi 

■ 

■1 

HI 

0 

1 

0 

1 

38 

Gftjvo^iton__ 



0 


■ 



0 

0 

0 

0 

10 

Houston —- 

Bi 


1 

1 

1 

mm 


0 

3 

0 

0 

90 

San Antonio—.. 

■1 


1 

87 

1 

|y 

■i 

0 

5 


0 

74 

Montano; 













Blllinps. 

0 


0 

0 


3 

0 

0 

0 

0 

0 

0 

Great Fidto . 

0 


0 

0 


1 

2 

0 

0 

0 

0 

ft 

7rn1«»n<i _ 

0 



0 



0 

^■9 

0 

0 

0 

1 

M^SSOoIa__ 

0 



0 


0 

2 



0 

5 

2 

Idaho: 













1)01^6__ 






^Eb 

0 


0 

0 


4 

Colorado: 




mi 









Colorado 













fipilnRS 

0 





0 

1 

0 

0 


0 

19 

D0«v«r __ 

9 


1 



fi 

8 

0 

2 

0 

8 

82 

Tbieblo . 

0 





1 

1 

0 

0 

0 

4 

9 

New Mexico: 













All)u(iuer(iue . 

1 



1 


1 

1 

0 

0 

0 

6 

9 

Utah: 













Salt Lake Oily- 

0 


2 

22 


1 

HI 

0 

2 


60 

86 

Washinirton: 







■ 






ScaUlc. 













Spokane . 

■n 

2 

2 

0 


0 


6 

0 

0 

4 

1 89 

Tfti'iiniA__ 



0 

121 


1 



2 

0 



Oreyon; 











Portland. 

1 

im 

1 

60 


6 

0 




4 

9S 

Sip(ttn 

0 



7 



0 

0 



0 


California' 










HI 



I/Oh Angcl(*8 

c 

60 

6 

16 


12 

It) 




14 

359 

Sa<T8mcnto .. 

2 

1 

0 

3 


4 

0 

0 



2 

28 

San Francisco . 

0 

3 

0 

3 


0 

8 

0 

1 

■ 

8 

182 


Meningitis, 

nieningocucous 

Polio- 






Meningitis, 

menlngoooeeus 

Polio- 

State and city 




UijM 



State and olty 



mye- 




in 18 
caw's 








utis- 

easea 

Massachnsetts: 






Iowa; 




jS 


Boston .. . 



0 

0 

1 1 


Sioux City . . 


1 


0 

New York: 





i 

Dihtrlct of Columbia; 




New York . - 

... 


2 

1 

0 ! 


Washington--. 


0 


X 

Fenusylvanla: 





i 

Georrlu: 






Fluladolphla . 

- 


0 


1 


Atlanta ... . 



^H 

0 

rtlti.bun<;h . 


1 


' 

5 

Coloru<io: 






Scranton. 


0 

1 

' 

> 


Colorado Springs . 


0 

1 

Ohio: 






Oregon: 






Ooliimbtis. 


1 



5 


Portland . .. 

__ 


X 


Indiana: 






Oaltfornla: 






Anderson . - 



0 



: 


U)8 Anceles ... 



0 

1 

nilnols: 







Siujrameiilo.... 



0 

0 

riilcago . 


1 



1' 








Wisoonsin; 





|i 








Milwaukee. 


1 

1 

IH 

1 

■ 



■1 

■ 




XncephalitUj epidemic or Utharqic, llrUlra^portt 1; K^w Yorkt 2; Uroat Falls, 1; San Francisco, 1. 

PeUagra,'- (Ws; Hoston, 1; <'imrlost<m. fi. San Francl^w, 1. 

Tjtphu 4 fiter.'^Cmti\ Savamutb, l; Mobile, 1; Montgonu^y, 1; New Orleans, 1. 




























































































FOREIGN REPORTS 


CANADA 

Provinces—Comm-anieahh diseases—Week ended December 19S9 .— 
During the week ended December 23, 1939, cases of certain com¬ 
municable diseases were reported by the Department of Pensions and 
National Health of Canada, as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

• 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Oerebrospinal meningitis 





1 





1 

Chickenpox. 


19 


m 

270 

72 


11 

23 

077 

Diphtheria_ 



10 

32 

1 


5 



58 

tnftnoTiza ___ 


1 



B 

1 



10 

17 

Measles__ 




140 

m 


101 

5 

16 

BVil 

Mumps__ 




39 

122 

7 

17 


4 

189 

Pneumonia _ 


5 



28 



5 

38 

Poliomyelitis— _ 




1 

1 





2 

Scarlet fever ............ 

3 


S 

HI 

102 

8 

■HI 

28 

15 

326 

Tubereulosls- _ 



8 

(12 

37 


1 



110 

Typhoid and para¬ 
typhoid fever 




12 

1 

1 




14 

Whqopiug cough_ 




■ 

60 

43 

29 

4 

7 

183 







1 


ITALY 

Comm/wnicahle diseases—4 weeks ended November 6, t9S9. —During 
the 4 weeks ended November 5, 1939, cases of cortam communicable 
dise'ases were reported in Italy as follows: 


l)is<nkMe 


Anthrax. . ... 

CorobroBplnal moninRitis- 

Ohickenpox . 

Diphthoria. 

DysouU'ry famooblo') — 
Dysentery (bacillary).— 

Hookworm disease. 

Lethargic oncephalitis—. 

Measles. 

Mumps. 

Paratyphoid fever—. 

Pellagra. 

Poliomyelitis. 

Puerperal fever. 

Rabiw. 

Scarlet fever. 

Typhoid fever. 

XJnaulant fever—. 

Whooping cough. 


Oct. 9-15 

Oct. 16-22 

Oct. 23-20 

Oct. 30- 
Nov, 6 

19 

10 

19 

20 

11 

10 

10 

15 

55 

84 

113 

82 

050 

040 

708 

7(B) 

14 

21 

U 

5 

12 

9 


4 

15 

18 

1 

30 

15 

1 

.216' 

280 

287’ 

817 

85 

90 

89 

76 

133 

150 

94 

120 


2 

1 


159 

161 

128 

95 

82 

25 

30 

26 

1 



1 

196 

259 

204 

282 

LOOS 

983 

767 

607 

44 

41 

27 

31 

236 

801 

271 

201 


(262) 
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SWEDEN 


February 9,1940 


NotificMe dmam—October 19S9 .—^During the month of October 
1939, cases of certain notifiable diseases were reported in Sweden as 
follows: 



REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


NOTK.—A cumulntlvo table Rlvlni; current Information regardinp; the world prevnlenci* of qunrantinnldo 
diseases npfiearod in the J’UBur IlBAhTii Ukpouts of January 26,1940, jai^’es 182 180. A similar table will 
appear in futun* Issues of the Puulio IIualtu Ukportb for the hist Friday of eacli month. 

Plasue 

Ilav'an Territory hland of Hawaii Hamakm District — Paa^lmi 
Area. A rat found on dannary 3, 1940, in raaiihau area, Hainakua 
District, Islaiul of Hawaii, T. If., has been proved positive for plague. 

/V/'W.---I’laguo has Ix'en r(>por<ed in Pc'ru as follows: October 1939, 
Cajamure^v Departnu'iit, 2 e.as('s; Ijumbayocpie Department, 1 case; 
Lima D('par(.in<'nt, f> cases, 2 deaths. Novemlx'r 1939, Lambayequo 
Department, 2 eases, 2 (h'aths; Lilx'rtad Department, 1 case; Lima 
Department, 1> ea.ses, 5 d(‘aths; Piura Department, 3 oasejj. 

United iSta/e,ii ftoA.-—Report of a cjvsc of bubonic plague in Utah 
appears on pttge 258 of this issue of the Public IImalth Repobts. 


Yellow Fever 


Cameroon •Nkmi'ymmba. On January 22, 1940, 1 suspected case 
of yellow fever was refiortod in Nkongsamba, (lameroon. 

X 



















Public Health 
Reports 

V0UM« 55 f KItlllJAItY 10, 1940 N1JMBEB 7 


SN THIS 

Suniniarj of (lun«‘»l I’ro>aloiK'o of (!lonnnuuical)lcDiseases 
Liniilutions of Kiiglenidao as Polluted Water Indicators 
Baeleriat Assuv of Jlihofla^iii in Experimental Animals 
Piildie Ileallli Sertiee l^ildiealions, July-l)ee<'inber 1939 




FEDERAL SECURITY AGENCY 


UNITED STATES PUBLIC HEALTH SERVICE 

Thomas Paruan, Surgeon Oenerd 
DIVISION OP SANITARY REPORTS AND STATISTICS 
Oqables V. AkoT, Assistant Surgeon QeneraU Chief of Dtutsion 


The PtTBLic Health Reports, first published in 1878 under authority of an 
act of Congress of April 29 of that year, is issued weekly by the United States 
Public Health Service through the Division of Sanitary Reports and Statistics, 
pursuant to the following authority of law: United States Code, title 42, sections 
7, 30, 93; title 44, section 220. 

It contains (1) current information regarding the prevalence and geographic 
distribution of communicable diseases in the United States, insofar as data are 
obtainable, and of cholera, plague, smallpox, typhus fever, yellow fever, and other 
important communicable diseases throughout the world; (2) articles relating to 
the cause, prevention, and control of disease; (3) other pertinent information 
regarding sanitation and the conservation of the public health. 

The Public Health Reports is published primarily for distribution, in accord¬ 
ance with the law, to health officers, members of boards or departments of health, 
and other persons directly or indirectly engaged in public health work. Articles 
of special interest are issued as reprints or as supplements, in which forms they 
arc made available for more economical and general distribution. 

Requests for and communications regarding the Public Health Reports, 
reprints, or supplements should be addressed to the Surgeon Ooneral, United 
States Public Health Service, Washington, D, 0. Subscribers should remit direct 
to the Superintendent of Documents, Washington, D. C. 

Librarians and others should preserve their copies for l>in(ling, as the Public 
Health Service is unable to supply the general deiuaiid for bound copies. Indexes 
will be supplied upon request. 

united states government printing office, WASHINGTON : 19t0 

For Bale hy the Supermtendent of DooumealB, WoBhington, I), 

Price 5 cento. Subscription price $2.50 a Year 

ai) 



CONTENTS 


Page 

Provalenco of coninuuucablo in iho ITiiiWd Hiatos, Docembor 31, 

1939 January 27, 1940 .... 266 

Limitations of Kugh'iiidao as polluted water indicators-- 268 

The bactiTial assay of riboflavin in the urine and tissues of normal and 

depleted di>gh and rats. 280 

Public HeaUli Herviee i)ublieationH. A list of publications issued during 

the period July December 1939. 289 

Deaths during week cnd(‘d January 27, 1940: 

Deaths in a group of large cities in the United States.-. 203 

Dealh clainiH reporfed by iiisiiranee companies... 293 

PttKVALKNCK OF mSKAHK 

(riiited Stales: 

Kei)orts from Htal(»s for w(H‘k endi‘d February 10,1940, and comparison 

with fonuer > ears . 291 

Weekly rei)orts from cities: 

(ht.v r(‘ports for \Ne(‘k ended January 27, 1940--.___ 298 

Foreign n‘ports: 

Cuba 

Habana Oommunieable diseases 4 weeks ended January 13, 

1940 301 

Provitiees Notiliable disease's 4 weeks ended January 6, 1940-- 301 

Panama (launl Zone Notifiable diseases October December 1939.. 301 

Sweden Notifialde diseases November 1939 . 302 

Yugi)slavia Ctnnmunieable dihe^wes 4 weeks ended December 31, 

1939 - . 302 

Keports of ehoIiTu, plagu<s smallpox, typhus fever, and yellow fever 
rendved during the current week - 

(Iholera . .-. 302 

Plague 302 

Yellow fever . - .. 802 

(III) 

















Public Health Reports 

J ol. r>r> . I’FJiRUAllY 16, 1910 • No. 7 


PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 

December 31,1939-January 27, 1940 

The accoiuptniying table suinmarizos the prevalence of eight unpor- 
taJit eomnivmicable diseases, baaed on weekly telegraphic reports Irom 
State health dejiartmenls. The reporta from each State are published 
in the Puhlk’ IlKALTir Rkpoiits under the section “Prevalence of dis¬ 
ease.” The table gives the number of cases of these diseases for the 
1-week period ended Januaiy 27, 1940, the muuber reported for the 
corresponding iieriod in 1939, and the median number for the yearn 
1935 39. 

msuvsKS AHOVU mudun piitvvnENrcB 

Inpunsa For the country as a whole, the reported cases of 
influenza fo» (ho 4 weeks ended January 27 totalevl 47,956, which was 
almost four times last year’s figure for the correaponding period, 
which figrire (12,7(55) also represents the 1935-39 average incidenoo 
for this period. The highest inci<Ience is stiU reporte<l from llio 
Houth Atlantic, South (’entral, and Western regions. Tn the North 
Atlantic and North Central regions the mnnbers of cases appear to bo 
about normal for (hi-, season of the year. While some States in which 
the dihoaso has been unusually prevalent showed a <lecline during the 
last week of the perio<l under eonsideitilion, the only region as a whole 
to show a decline was (he Mountain region. There tho oases dropped 
from approximately (5,0(50 f<tr (he prweding 4-week period to appi^oxi- 
mati'ly 2,400 during (he current peruxl. With the exception of the 
year 1937, tho curient incidence is the highest recorded during this 
period sinee 1933. 

The morlality rale for lai^e cities rose from 11.2 per 1,000 popula¬ 
tion (annual basis) for (he 4 weeks ended December 30 to 12.7 for 
tlie 4 weeks ended January 27, 1940. The average rate for the cor¬ 
responding period in Uie years 1934-36, 1937, and 1938 was 12.9. 
The (surront rise ia no doubt duo in part to the increase of influenza 
eases. Tho rate ia, however, only alightly above that for tho cor¬ 
responding period in each of tho 2 preco<ling years. 

liima'iT* • 10 t (206) 
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Poliomyelitis .—The poliomyelitis incidence again declined, from 
265 cases for the preceding 4-weok period to 151 cases for the 4 >\eeks 
ended January 27. Compared with preceding years the incidence 
still maintained an increase of approximately 70 percent over the 
average seasonal level. In each section the nimiber of cases A\as 
higher than the 1935-39 median jfigure for this period. The lowest 
incidence of this disease is usually reached during March or Apiil. 

Number of reported cases of 8 communicable diseases in the Undid States during 
the /fr-week period Bee. SI, 1939-Jan, 37^ 1940^ the number for the coiiesponding 
peiiod %n 1939y and the median number of cases reported for the corresponding 
period in 1985-^9 ^ 


Divisiozi 

Cur¬ 

rent 

period 

1039 

3-year 

medi¬ 

an 

Cur¬ 

rent 

period 

1930 

5-yoar 

medi¬ 

an 

Cur¬ 

rent 

period 

1030 

6-yeai 

medi¬ 

an 

Cur- 

lont 

penod 

1939 

6-yeir 

medi¬ 

an 

TJmted _ 

Now EnRhnd .. 

Middle Allantlo 

East North Gcntral . 
West North Central., 
Smith Atlmtio 

Fast South Ccntnl „ 
W(st South Central 

Mount an__ 

Pacific. 

Diphtheria 

Infiuonza * 

Measles* 

Menlnp;ococcu& 

meningitis 

1,820 

53 

230 

351 

119 

420 

174 

297 

73 

112 

2, 191 

65 

300 

617 

226 

614 

171 

377 

119 

143 

2,701 

66 

466 

614 

247 

617 

221 

422 

93 

167 

1 

12,706 

60 
862 
398 
821 
6,419 
1,187 
3,866 
761 
411 

12,765 

118 

862 

621 

919 

6,419 

2,281 

3,856 

761 

644 

16,636 

2,683 

1,266 

2,371 

1,976 

6K4 

421 

883 

1,126 

4,426 

{ 

1 

120 

7 

33 

21 

9 

20 

21 

3 

8 
7 

212 

0 

47 

22 

13 

46 

36 

10 

17 

9 

377 

11 

62 

79 

31 

77 

66 

40 

19 

16 

Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and pai i- 
typhoid fever 

United States *. 

161 

67 

86 

16,487 

20,681 

23,787 


1.548 

1,144 

329 

498 

164 


4 

1 

1 

917 

1,134 

1,661 



0 

19 

13 

14 


13 

2 

8 

4,19G 

4,069 

5,666 

0 


0 


82 

72 



11 

11 


8,142 


69 

643 

104 

46 

U 

62 



7 

7 

1,891 

2,593 

8,670 

122 

460 

460 

16 


17 

T 1 

IS 

19 

0 

1,287 

1,141 

1,184 

8 

13 

13 

65 

92 

91 

f imwoniwiVH 1 

IC 

7 

7 

629 

(]6b 

620 

0 

20 

16 

12 

38 

49 

flLfii n i n fti'VW 1 

u 

0 

9 

6,^3 

744 

734 

47 

178 

44 

71 

104 

101 

Mountain .. 

14 

1 

2 

669 

631 


64 

212 

1(>6 

43 

26 

24 

Paoifio . 

42 

10 

16 

981 

1,481 

i 1,481 

20 

132 

142 

IS 

20 

32 


i 48 States Nevada h etcludwl and tho District of Ooliimbia is counted as a State In tl»e^o icjKnrts. 
»41 States and Mow York City 
»47 btatos Mississippi Is not IncUifled. 


DISEASISS BELOW MEDIAN PREVALENCE 

Diphtheria —The incidence of diphtheria was the lowest for this 
period in tho 12 years for which these data are available, and was 
possibly the lowest for all time, Keporled cases for the 4 weeks 
ended January 27 numbered 1,829, as compared with 2,491 for the 
corresponding period in 1939, and with an average of approximately 
2,800 cases in the years 1935-39. The decline occurred in all regions. 

Measles .—^The number of reported cases (15,635) of measles was 
also the lowest recorded for this period in recent years. During the 
corresponding period in 1939 the cases totaled 36,656, which figure 
also represents tho 1935-39 average incidence for the period. The 
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incideuco was comparatively low in all sections of the country except 
the Pacific region, where the number of cases was more than lour 
limes the 1935-39 median incidence for this period. 

Meningococcus incningitis- -The incidence of meixingococcus menin¬ 
gitis was also relatively low, 129 cases, as compared with 212, 377, 
and 542 cases for tlie corresponding period in 1939, 1938, and 1937, 
respectively. For tlu' country as a whole the current incidence is the 
lowest for tliis period in the 12 years for which these data arc available. 

Scarlet Jerer.—Th.o number of cases (16,487) of scarlet fever reported 
for tlio cun-ent period was only about 80 percent of the number 
recorded for the corresponding period in 1939, and about 70 percent of 
the 1935 39 median figure (23,787) for this period. In the South 
Atlantic and Bast South Central regions the incidence was at appro.xi- 
mately tlie average level of recent years, but in all other sections the 
incidence was relatively low. In all regions except the Middle 
Atlantic, Soutli Atlantic, and Blast South Central tlie incidence was tlio 
lowest in recent yeai-s. 

Smallpoj. Smallpox mnained at a c.omparatively low level. The 
number of cases reported for the current period was 320, as compared 
with 1,548, 2,435, and 1,144 for the corresponding period in 1939, 
1938, and 1937, respectively. Each mgion of the country shared in 
tlie favorable situation of this disease that now exists. Very signifi- 
cjuit decreases were reported from the Central and Western regions, 
where smallpox has been unusually prevalent in certain States during 
the past tlirce years. 

Typhoid fever. - For the countiy as a whole the typhoid fever inci¬ 
dence (329 cases) was about 70 percent of the average (464 cases) 
seasonal incidence. The Now England and Mountain regions reported 
a few more cases than might normally be expected, but in ah other 
regions the incidence was relatively low. B'or this disease, also, the 
current imudence Is tlie lowest for tliis period in the 12 years for 'which 
these data are available. 

MOUTALITY, AM. OATTSKS 

The average mortality ratc‘ from all causes in large cities for the 4 
weeks ended January 27, based on data received from the Bureau of 
the Census, was 12.7 per 1,000 population (annual basis). The rate 
for the years 1936-39 was 13.6; the average rate for that period 
exclusive of 1937, a year in which influenza was unusually prevalent, 
is 12.9. Considering the rather high incidence of influenza the current 
mortality rate is, tlierefore, about normal. 
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LIMITATIONS OF EUGLENIDAE AS POLLUTED WATER 

INDICATORS 

By James B. Lackey, Cytologiat, and Rttssell S, Smith, Associate Sanitary 

Engineer^ United States Public Health Service, Stream Pollution Investigations, 

Cincinnati, Ohio 

Casual inspoction of many of the streams of this country gives the 
impression that they might be suitable for fishing, bathing, public 
water supplies, stock-watering, boiler water supplies, or some of the 
myriad uses to which relatively pure waters can be put. Tracing the 
stream courses may reveal, however, that even those streams which 
look the best are heavily polluted by domestic sewage, cannery 
wastes, paper mill wastes, distillery wastes, or other injurious sub¬ 
stances and that such flowing waters are largely useless or even haim- 
ful to man and his cattle, empty of fish, and shunned by waterfowl. 
Many of the streams of the eastern United States are vastly changed 
from what they were two or three generations ago and an awakening 
public interest in their decreasing economic, public health, recrea¬ 
tional, and esthetic values is demanding that those responsible for 
stream abuse, whether cities, corporate interests, or private individuals, 
be compelled to stop such abuse, with its injmious effects upon the 
population at large. 

Criteria of stream pollution may be all too evident in turbid, highly 
colored, offensive smelling streams. But for relatively clear, sparkling 
streams laboratory examination is often needed to detennine the 
nature and extent of pollution. This examination is a public service 
usually performed by skilled scientific city. State, or Federal persomiel. 
Chemical, bacteriological, and biological determinations of the sani¬ 
tary conditions of waters are made in the laboratory. 

Biological examinations may include several features, such as tlie 
microscopic life present or the animals living in or on the bottom of 
tlio stream. It has been stated tliat an abimdance of certain micro¬ 
scopic organisms is a sure indication of organic pollution, usually with 
domestic sewage. One of the groups of such organisms used for this 
purpose has been the ‘‘Kuglenas and then- allies,” a related group of 
green flagellates belonging to the lowest plant or animal classifications, 
the Algae or Protozoa, but diflicult to place categorically in either 
because the organisms include some of tlxe characteristics of each 
group. Kolkwitz and Marsson (f), Marsson ), and Fair and Whipple 
(3) refer to the Euglenidae as indicators of pollution in the above 
manner. 

EUGLBNinAE IN THE SCIOTO RIVER 

Between April 1937 and November 1938, tlie senior author ex¬ 
amined 884 samples taken from the Scioto River in south central 
Ohio. Samples were taken from as many as 18 stations along the 
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ri-ver aud tributaiy creeks, and for the greater part of the time each 
point was sampled weekly. Half the samples were examined after 
fonnaliii preser\ation and half as fresl> nnpreserved samples. ITsually 



Fiotmi I Foiinsof Tmthfirnmn IucIihIwI In IhWi»a|wr tinrtor tlu*sitoi urcfolata. InIho Stlott> Uivor 
there i«t n mnpletelV interyrntilriK wuleM of tluHo ftiriub, all of thonr wltli a rough, thin, (‘olorless shell to 
which HHiitl and dohriH in uttachcul. 

(A) Diat'niinniHlic* \tow of tho nio*^! coiiiimm ftinu slumlng tH>o of diloroplaht with central pMenold, 
location of stlgiim, uiul nature of luirutnylurri Note the encrust^ shell with short noelr, broadly rounded 
autei lolly. 

(li) Hhell tyiw, near T staftra. 

(O Hhell showing natuio of gncnular tleirosits. 

(i))-( A”) Stu les of Inlergiadlng foiiui. An> oue of those might be identified as a distiiu t <(pocto^ or \ ariety. 

100 millilitors of river water were eontrifuged until tlie suspended 
matter had boon concentrated in a small amount of catch. AU 
organisms were identified, if possible, and eountod. The Scioto at 
times has a voiy largo plankton content, but ample time was devoted 
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to tlio critical examination and enumeration o£ catches so that the 
nature and extent of the plankton popiilation is very accmately 
known. 

Five {genera of green Euglenidae wore found, comprising 48 species. 
In addition one group of Euglena and one of Trachelomonas were 
called simply “species,” inasmuch as specific determinations were not 
possible. One group of several possible species of Trachelomonas 
was called T. urceolata (fig. 1) since it comprised a large intorgrading 
series of forms. Total munbers of each recognizable species were 
tabulated for each station examined on a given date; then a separate 
sheet was made for each species showing the date of sampling and the 



JitfOUK 2—A\tnifr(* per nil of RTwn l«uplenKUu), oxdiisive ol hugltna nridts, at Pcioto Uivii 
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nuiubors of that spooios prcaont per luillililor of raw river waU'r. 
Tliis enabled one to detomiine dino«t at a gliineo whether that 
species had a seasonal or all-year distributiou, how it wtis affected by 
rises in tlie river, and the time and place of its maximum occurrences. 

Figure 2 shows tlio average n.umbei’s of green Euglenidae per milli¬ 
liter at each station examined duiing 19 months. Figure 3 shows 
their seasonal distribution at mile 30 (Red Bridge), approximately 
23 miles below the Columbus sewage outfall. From these two charts 
it is at once evident that the average number of green Euglenidae is 
high for the 76-mile stretch from Columbus to Kilgour Bridge, and 
that they show a pronounced seasonal distribution. 

The first sampling point, mile 3, is just downstream from a low 
head dam at Columbus and the river there is unpolluted, receiving no 
sewage and being only a few miles below the Griggs and O'Shaughnossy 
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rosorvoira. At about mile 7 it receives tlie discharge of the Columbus 
sewnge treatment plant, which during 1937 and 1938 poured a poorly 
treated efHuent into the river. During the summer low water stages the 
river was visibly foul at least as far as mile 17. Much of this stretch was 
a region of slow flow, through pools separated by shallow riflies, offering 
an excellent chance for the rapid multiplication of plankton during 
low water, warm weather conditions. From about mile 17 a steady 
improvement in the condition of the river was noticeable and this 
visual evidence was supported by chemical and bacteriological findings 
Ccrtahily the river was not grossly polluted at mile 30 (Red Bridge) 
nor did it got sufficient sewage or waste materials at any point below 
to deteriorate tlie water markedly. 

The zone in which the Euglenidae were most abimdant during the 2 
years was not the most foul water zone, but from mile 30 to mile 76 
downstream. One sharp decrease in numbers occurred at mile 32, 
but there was an immediate rise and at this time there is no indication 
of what factor was responsible for the decrease hero. In other words, 
the greatest numbers of green Euglenidae in the Scioto occur in the 
zone in wliich recovery from heavy pollution b taking place, and the 
decrease in numbers at mile 32 b a minor fluctuation. 

Of coTurse, the Scioto is a flowing stream and, because of the time 
element, enormous numbers of Euglenidae should not be expected at 
the precise point whore it becomes heavily polluted by Columbus 
sewage, even if Euglenidae react favorably to sewage by multiplying 
rapidly. Des CiUeuls (4) has summarized the findings of many work¬ 
ers showing that plankton multiplication is rapid and most favored in 
still areas of streams such as bays, dead arms, and the like, and that 
these feed a constant supply of plankton into the ciirrent. There are 
numerous still areas in the Scioto within the heavily polluted stretch, 
and examination of samples from such points failed to reveal them as 
“breeding places" for Euglenidae. Weston and Tumor (J) long ago 
pointed out that a aewago-pollutcd stream recovers biologically before 
it recovers chemically. At Red Bridge chemical recovery of the 
Scioto is generally very evident; hence biological recovery would be 
expected above this point. Actually, the increase of Euglenidae is 
slow between mile 7 and mile 23 (fig. 2), but rbes sharply thereafter 
and remains high. If the stimulus to this high development is derived 
from pollution, either it is a very sustained one or it is due to some 
substance or condition not shown by chemical analysis. 

If we examine individual species, most of them have their maximum 
occurrence in the recovery zone, even if their numbers are small. 
Some species, such as Oryptoghna pigra, Euglena jusca, or Phacus 
cmaeoleua, showed few numbers most of the tune, but sometimes flared 
up suddenly into numbers somewhat comparable to tlie familiar 
blooms of Ettgltms occasionally seen on ponds or temporary pools. 
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Others, such as Kuglena oxyurls or Trachelomonas volvodna, were 
piesent most of tlio time o\cr widely scattered mileages, but never 
atlaijicd largo numbers. Still othoi-s, as Eugkna pisciformis, E. 
riridis, Ttachdomonaf erdua, and T. vmolata, were common in 
occuirenoe much of the time. Figure 4 shows the average distribution 
oiE viiidis in the Scioto dtiring the perhul studied. The increase in 
numbers ol E. nndis hi the grossly poUutetl zone is striking compared 
to the heluniour of the Kuglcnidae as a whole. But the increase is 
short lived, for there is a deei*ease between mile 13 and mile 23, which 
allows a time interval when multiplieation might bo possible, or ex¬ 
pected, if sewage jirovides a stimulus. Furthennoro, the greatest 
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numbers of E. mrUlh are in the cleaner waters between miles 30 and 
40. For this partieular species the <lata certainly suggest a favorable 
reaction to wat<‘rs recently foul with organic matter. 

Figure 5 shows a similar reaction for the group of Traohelomonads 
grouped as T vrceoUtta. But there is an hiilial decrease for tliose 
organisms where pollution is heaviest, and recovery in numbers is 
slow until past mile 23. 

Of the individual species of Englenulae whose total numbers and 
wide distribution are suflicient for critical use, B. viridis comes nearest 
to indicating a preference for polluted water, and yet even its maximum 
and greatest ocourrcncc is in the recovery zone. Jlguro 5 shows a 
much greater average occurrence of T. wceoloia hi the zone still 
further down. 
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If any iiKli\ndual sot of samples is selected for analysis, false con¬ 
clusions may casUy be drawn. Table 1 shows a few instances of the 



TIourk 5.—Average number per ml. ol Trachelomonas UTWtlaia group at Scioto River sampling stations, 

April 1937-Deeember 1988. 


distribution of certain species on certain dates, with maxima for the 
same species at one time in the zone of greatest pollution, at another 

Tablbj 1. —Dutrihtliion of various Euglenidae in the Scioto River on certain dates. 
Numbers per millihtet of raw water 


Sanitary conditton of water 


Spooics 


iDatcs 


Etmlena fuaca . 

JHuBtemfuaca . 

Eugtena pisci/ormia ,.., 
JCufflena ptavif^rinfa .. 
JSuglana polymorpha., 
ICuglem polymorphs.-. 

JEttglena viridia . 

Buglena riridia . 

Le^Ticlia teita . 

Lepocinclia teita . 

Trachelomonaa erebea .. 
^achelomonaa erebea.. 
^aehelomonaa urceo- 

lata . 

Trachelomonaa ureeo- 
lata . 


June 20,1038 
July 27, 1938 
Aug. 0,1037 
Aug. 30, 1938 
Aug. 0,1937 
Aug. 30, 1938 
Aug. 18,1937 
Aug. 30,1938 
July 22, 1938 
July 27, 1038 
May 23,1938 
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Juno 20,1938 
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Note.— Tributary streams near Junction with Sdoto Rlvor: 
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timn in tho recovery zone. Suoli instajices demonstrate the necessity 
for using average distribution figures. It has not been possible Unis 
far to trace one of these maxima downstream. While aggregations 
of plankton organisms move down to some extent, it has not yet been 
shown whether the observed maxima move at current speed, whether 
they lag, or whether they are dis])erBed os the current carries them bito 
a changed environment. Such information would be useful and work 
on this point is urgently needed. 

EUGliKNIDAK IN OTHER SITUATIONS 

If the green Euglonidae are not found predominantly in the zones 
of highest pollution, what is their ecologic status relative to pollution? 
In June 1938, a biological survey of the Licking River of Kentucky 
was made at a time when tho river was clear and rather low. The 
main stream, rising in mountainous country, gets the sewage of a 
very small population, and Hows rather swiftly until it moots the 
South Fork at Falmouth, Ky. The South Fork, which is much 
shorter, gets the sewage of several good-sized towns, Paris, Cynthiana, 
and Mount Kterling, but also has a much slower current, and has low 
head dams in three plaeea. It is nowhere grossly polluted, and at 
Cynthiana is used as a wat(‘r supply, jilthough only a short distance 
below Paris. Examination at seven points on the North Fork, down 
almost to Falmouth, gave a total of 6 s])ecie3 of green Euglcnidae of 
which only three, Untjh'na si)wies, TracMomonan urceolaia, and T. 
mhochui, wei'e sufficiently abundant to count, 2, 4, and 2 per milliliter, 
respectively. On tlu' South Fork, however, 15 species were found, 
in numbers from 1 to 180 per milliliter. All of these were fomis 
nomudly found in the tk-ioto, the most abundant being EMjrfcnaflrrocif is, 
180 per milliliter, KuijUna species, 100 per milliliter, TmchMotnoniis 
erebca, 00 per niilliliU'r, 7'. vreeolata, 100 per milliliter, and T. vohocina, 
30 i)er millilit('r. Thwe eounts were made whore there Wiis no visible 
evideneo of s<wagc pollution. Tho North Fork water was turbid 
with .silt, and not aged greatly, due to rapid run-off. The South Fork 
water was relatively clear, hut possibly older water, and, in addition, 
it had been polluted by sewjigo but not sufficiently to show visual 
evidence. 

These two streams, the vSeioto and Licking Rivers, present instances 
whore there are large po{)ulationB of green Euglonidae in areas below 
sower outfalls. Tho maximum population of such plankton is not in 
grossly polluted water, however, but below such stretches. The 
North Fork of the licking also offers an instance of a moderately 
large and rapidly flowing sf<re»im which contains almost no sewage 
and has a small population of euglenid Ihigellates. A parallel case 
is tho (Ireat Miami River and its tributary, tlio Wlutowator River. 
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The latter is relatively swift and gets little sewage, whereas tlie Groat 
Mianri is slowed up by dams, gets the sewage and industrial wastes 
of several cities, and at times has many Euglenidae. The Wliite- 
water is less turbid than the Nortli Fork of the Licking, and the Great 
Miami is comparatively clear but sometimes contains paper-mill 
wastes. 

These instances show that Euglenidao are certainly abxmdant in 
some waters containing sewage. It is our contention that clarity of 
water and age of water are factors favorii:^ their development also, 
and that the pollution of a river by domestic sewage is not alone 
sufficient to cause the development of a large population of these 
green flagellates. Pollution, followed by ageing and clarifying of 
water, may bo more favorable to their development, and a seasonal 

A 





FiGuni C -—Trachflomona^ crehiu fimallei (as a rule) foims tban those lii flKure 1, with a thiu deep brown 
bholl, fewer (hloroplasth, whi<h aie laige and iisualb without pyrenoids A, B, and C rcproboiit the 
greatest variation m shell foirn for this bpecies and B showb the Intelnnl btnxctnro. 

factor may also bo added. Pollution certainly seems to be a contrib¬ 
uting factor, but to use those organisms as indicators of sewage con¬ 
tamination would require that sewage be more than a contributing 
factor for their excessive hicroaae. In 1938, 48 samples wore taken 
from the Cumberland and Duck Rivers m Tennessee. The tipper 
watershed of the Cumberland is very rugged and run-off is fast, while 
the water at the time the samples wore taken was decidedly turbid 
with erosion silt. In 183 miles of tlie Cumberland above mile 198 
(from the mouth) the only Euglenidae found were Trachelomonas 
erebea and T. urceolaia (figs. 1 and 6) which occurred in 3 samples, and 
a species of Euglena in one sample. Apparently, age of water, silt, 
and lack of ojganic contamiuation militated against the organisms. 
At mile 218, the Cumberland begins to got material quantities of 
sewage; between miles 198 and 218 the sewered population munbers 
26,000, and industrial wastes are poured into the river from two cheese 
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plants, a condeiibcd inilk plant, a woolen mill, and a lai-ge vibcosc 
rayon plant. At about mile 190, Nashville, with a population of 
150,000, empties its untreated sewage into the river. Sixteen miles 
below this point the greatest numbers of Euglenidae were found. 
Wliile they were found in all samples between miles 88 and 198, their 
total and average numbers were very low as oomparcd with samples 
from the Seioto at the same lime of year and only nine species were 
identified. One adilitional group, termed Kuglcna sp., was present 
in small numbers, but the bulk of the population was made up of 
Trachelomonas crehea and T. urceolata whoso distribution in the Scioto 
is quite variable. Bkglena mridls occurred in small numbers in only 
three samples, not being found above mile 150. Evidently the addi¬ 
tion of the sewage of a lai^e city failed to be more than a very mild 
stimulus to the development of Euglenidae in the Cumberland River. 

In September 1939, the senior author again made a careful survey 
of the Cumberland, examining fresh samples taken from numerous 
stations above, at, and below NasliviHe. The stream was very low, 
the temperature high, the flow was very sluggish and the stream clear. 
Despite these 8ui)posodly favorable comlitions, the numbers of 
Euglenidae were few and there was no material increase at or below 
Nashville, althotigh the pollute<l condition of the river was all too 
apparent 

With regard to the Duck River, the Temnesseo health authorities 
(6*) state that between mUos 150 and 174 from the mouth the river 
carries a heavy load of sewage pollution. Six known species of 
TCuglenidae, and one unidentitled (gracilis group(?)) Kuglena were 
foiind in these samples in 1938 as follows; 

Kivei uiUes . 98 122 130 130 180 216 226 

NuinbwH of KuKleiiidne {Xjr milliliter_ 20 80 100 430 38 29 4 

Almost all of theso were Trachdomoms vrceolata and Kughna sp. 
The huge numbers at mile 13(> are not duo to sewage; to quote from 
Dr. Williams (6*), “Tins (sewage) [)ollution is not present at mile 13() 
since this point is above (Columbia (Tonn.), and the nearest known 
pollution is that from Shelbyville, which is about 80 miles upstremn.” 
Actually, despite the sewage of Columbia, entering at mile 130, tliere 
is a steady decrease of those green flagellates downstream. 

The Duck River was also surveyed in September 1939, and while 
a heterogenous plankton was present, tliore was no large population 
of Euglenidae anywhere in the stream, regardless of the presence or 
absenw of sewage. In short, biological surveys of tlmso two streams 
have flatly failed to show that sewage encourages tho growth of 
Euglenidae. 
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DISCUSSION 

Ruddeii cnonuous increases of microorganisms, often with little or 
no intlication of the cause, are well known to biologists. This is 
especially true ot Eiiglenidae, and is shown perhaps in the numbers 
at Rod Bridge (fig. 3) in September and August 1937 and 1938. An 
examination of the data for suspended solids, 5-day B. O. D., pll, 
37° agar counts, and coliform counts of bacteria shows no correlative 
aspect for the rise in August, the sudden drop on September 3, and 
the subsequent sharp rise and fall in 1937. The decline in early 
August 1938 was due to a rain, either dilution of the volume of river 
water or tlie attendant jump in suspended solids (largely silt) from 
160 p. p. m. to 630 p. p. m. Thei'e was a prompt recovery, however, 
to 790 organisms per milliliter of raw^ river water; then another heavy 
rain about September 12 decreased numbers to about 25 per milliliter. 
The increases are veiy difficult to account for and can hardly be 
attributed to changes in the river traceable to sewage. No known 
river factor, light, temperature, cliemical composition, and the like, 
undeigoes such violent fluctuations as sliowm by figure 3, not even 
volume and tmbidity following a rain. 

The species listed for the Scioto are fairly w^ell recognized. Only 
one group of the genus Evglcnaj comprising possibly Euglena agilis, 
E. gracilisi and E. piseifonnis, offers much difficulty. Of these the 
senior author (7) has foimd only one, E, gracilis, abundant in sewage 
plants. Petemon (8) has reported E, 2 )olymorpha as abundant in 
this same plant. Euglena polymorpha has been noted {9) as a bloom 
on an mipolluted country pond, and we have also noted it as a bloom 
on water in a cedar sw'amp at Woods Hole, Mass. Wo have foimd 
K. saiigumea as a common late summer bloom on hot, muddy ponds or 
borrow pits. Eddy {10) has reported it as a bloom on sink holes in 
southern Illinois. J?. mutabilis has been found as a dominant (11) in 
highly acid coal mine drainage. We have procured E. dears in large 
numbers from stagnant, but not sewage-polluted drainage ditches 
E. on/uris has been reported by Senior-'^iitc {18) as high as 100 per 
milliliter in a “foul tank” used as a buffalo wrallow at Delhi, India. 
E. viridis has constituted 98 percent of tlie population of a small pool 
fed by a small city sewer during street construction in Cincinnati. 
Eddy {IS) reported a number of Euglenidae in the Sangamon River 
in 1929, but never as many as 1 per milliliter; he considers the river 
“a fairly clean stream.” Kofoid { 14 ) found many of these species 
in the Illinois River between 1894 and 1899, inclusive, when it was a 
clean stream, not getting the sewage of Chicago through the drainage 
canal. He recorded 24 species of this group, all but two of which 
have been foimd in the Scioto. Euglena mridis was most abundant, 
E. oryuris next. None of the other abundant Scioto River Euglenidae 
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were found in lai-ge numbers by him, but Ttaehelomonas volcocina 
occurred in the Illinois in abi ndanco. In 1921-22 Purdy 05) 
reexamined the plankton of the Ilinoia and found only Evgleria 
viridis in noteworthy numbers. Allen (16*) found sLx species of 
Eufflonidae in net samples from the Ran Joaquin Tliver, bxit it is 
dillicult to relate tlioni to poUutioii. Such a so’rch through the 
literature fails to show a definite correlation between sewage pollution 
and species, or even numbers, of Euglenidao present. Kuglcna viridis 
and K oxyvris have boon shown to bo present in largo numbers in 
polluted waters, but we question that they do not occur abundantly 
elsewhere. Wo believe that the finding of other species in groat 
abundance where there is no evidence for sewage pollution shows that 
the group as a whole should not be used as indicating sewage pollution. 
We do believe that the evidence from the Scioto River studies indicates 
only one species, E. viridis, to bo valuable as such an indicator, and 
even it may oeciir in abundance in a zone where pollution is revealed 
only by careful chemical and bacteriological studies. Furthermore, of 
the Euglenidae as a whole, otm experimental studies and a survey of 
the literature indicate tliat only the following species tend to occur in 
abundance in sewagc-polhited wratcr: Gryptoghna pigra, Euglena 
fusca, E. gracilis,E. oryuris, E. pisdjormis, E. polymorpha, E. viridis, 
LepocindisteTfa, Phasm pi/rvm, Trachelomonas crebea, and T. urceolala. 

Since some of those have been found by us and by other observers 
in huge numbers in environments not polluted by sewage, or in situa¬ 
tions far from sewage pollution where recovery of a sick water was 
taking place, we bdievo that it is more accurate to state that the 
abundance of these organisms may mojm pollution; it probably means 
dxc presence of oiganic substances, or end products of decomposition 
of organic compounds. Wo do not believe they should be regarded 
us indicators of sewage pollution, unless other ovidonce is adduced in 
support. 
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THE BACTERIAL ASSAY OP RIBOFLAVIN IN THE URINE AND 
TISSUES or NORMAL AND DEPLETED DOGS AND RATS 

By n. F. FuiSBR. N. H. Topphno, and H. Isbell, Passed Assistant Surgeons, 
yational Institute of Health, United States Public Health Sendee 

Snell and Strong (1) have reported a method for the assay of ribo¬ 
flavin using the LactobacUlvs casei. They observed that their micro¬ 
biological assays checked very well with rat assays performed on the 
same materials. In order to determine the efficacy of this test in 
following the nutritional status of experimental animals, we have 
applied tlicir technique to the assay of urine and tissues obtained 
from normal and riboflavin deficient dogs and rats. 

The method of Snell and Strong is dependent upon tho observation 
that the amount of growth of a specific stoiin of Lactobacillm caufi 
and the resulting acid production is proportional to the amount of 
riboflavin in an otheiwise riboflavin deficient medium. It may be 
outlined briefly as follows: With each set of assays a control group 
of tubes is prepared containing 10 ml. of medium; duplicate tubes 
contain 0.0, 0.05, 0.075, 0.1, 0.15, 0.2, and single tubes contain 0.3 
and 0.5 micrograms of riboflavin, respectively. In a similar manner 
the unknown material is added in the form of an aqueous extract to 
duplicate sets of tubes in graded amounts. All tubes are autoclaved, 
cooled, and inoculated with 0.1 ml. of a saline suspension of a 24-hour 
CTilture of Lactobaeittus casd. After incubation at 37° O. for 72 hours 
the acid formed in each tube is titrated with 0.1 normal sodium hydrox¬ 
ide. Over tho range from 0.05 to 0.25 micrograms of riboflavin the 
turbidity resulting from bacterial growth and the acid production is 
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proportional to the amounts of riboJna\in in tho tubes. A curve, 
therefore, can be constructed from the lit ration values of tho controls 
from which the riboflavin content of the unknown tubes can be inter¬ 
polated. Preliminary experiments using tlie microbiological assay 
wore performed in this laboratory. It was observed that the method 
was sensitive to :l 0.01 to 0.02 gamma of riboflavin and it w’as jmssible 
to repeat assays on tbo same material within ±10 j)ercont, 

KXrKRTMKNTAn METHODS 

A. Sdiction of anifnaU {dogt*), - Adult mongrel dogs were iised in those c,xperi- 
ments. One fomalc dog (No. 3SH) and 7 male dogs (Nos. 36a, 391, 392, 39f>, -101, 
407, and 429) were standardized for a minimum of 134 days ou stock diet 326. 
These animals were in excellent condition when they began a basal nicotinic acid 
deficient diet on October 3, 1938. They were observed on this diet under varying 
doses of iii<*otinic acid but with a constant supplement of 10.4 gamma of ribo¬ 
flavin r>er 109 calorics of ration until l^cbruary 27, 1039, when the experiments 
here rc‘portcd wore started. Tho urine of all these animals was examined at 
intervals for riboflavin. Tlu*ec of those dogs (Nos. 392, 396, and 407) were used 
to dct<‘rniinc ilH‘ riboflavin conUmt of tissues in d<'plctod animals. They re¬ 
mained on a basal diet with no addition of riboflavin for 121, 101, and 47 days, 
respectively. 

As controls for the riboflavin content of the urine, 1 female dog (No. 430) and 
8 male dogs (Nos. 43!, 432, and 133) were standardized for a minimtim of 132 
and a maximutn of 262 <la>s on stock diet 320. They wore in excellent condition 
when they bt'gnn a high liver and high y<*ast diet 616 on March 8, 1939. 

As controls for the rU>onuvin contiuit of tisHues, 1 male dog (No. 443) and 2 
female dogs (Nos. 417 and 437) were standardized ou diet 326 for 33, 362, and 
132 days, respectively, T\h<ui each was sacrificod. 

/?. tSdrefion of animah (ra/«).- -Hats wero reared on stock diet 607 and then 
assembled in lots of 4 animals. The infhicnc(‘ of riboflavin deficiency was tested 
in both sexes by means of Utter mat<‘H of the same sex in control and dcplciecl lots. 
Lots 1860and 1861 were 72 days of ageandiots 1841,1842,1843, and 1844 ranged 
from 26 to 27 days of ag<* wh<*u they wvre placed on !)ahal <li<'t 613. I-tots 1860 
and 1861 rang<‘d from 20 to 23 tla.>s of age when they were placed on diet 613, 
a pain'd fe<*ding teehnifjne l)eiiig tised. (lontrol lots 1860, 1841, 1843, and 1860 
Tceeiveti a supplement of 50 gamma of riboflavin daily. 

C. Difts and i^upplotnvnift ^orvvd dogn and the nboflamn amty mlaen of the^ie 

1. Stock diet 320 for dogs, ns used by (loldbcrger and his associates, contains 
graham iloiir 03,^ whole milk powder 20, dried pig liver 10, hrewTris yeast 3.3, 
calcium cari>onaU* 1,* soditun chloride 1,‘ and cod-liver oil 1.7 parts per 100. 
Tho ril)oflavin assay of ilUs diet diluted with water for serving showed 6.6 gamma 
per gram. When this vahu* is corn'cicd for tho added water, tho Tilx)flavin con¬ 
tent of tho diet is 22 gamma per gram. (All the diets wore assayed by tho bac¬ 
terial method of Hnell and Strong (1) as they wore served to tho animals.) 

»Thcfkt IngrodtoiitH wo stlrwMl into wolw and cooked in o double boiler of enaundwore for about 114 hours. 
Tho otht^r ingre<iientH are woll etirred In, tlie tolid weight brought to 2,400 grains with water (so that 1 gram 
wproBonts 1 ealoiu*). 'ruIe flnl«he<l mhtuw In fed to the dog ad libitum. Kaeh day the food served to 
aviTy dog Is aelglie<l; the following day tho residue la deducted and tin* net food inlukc reconlod. 


2022n7* 4<y— 2 
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2. High liver, high yeast diet 615 for dogs contains graham flour 46,^ whole 
milk powder 16, dried pork liver 19.6, brcwer*s yeast 15, cod-liver oil 1.5, calcium 
carbonate 1,^ and sodium chloride part per 100. The riboflavin assay of this 
diet diluted ■with ■water for serving showed 10.2 gamma per gram. When this 
value is corrected for the added water, the riboflavin content of the diet is 40 
gaiiuna per gram. 

Riboflavin deficient diet 507 for dogs contains cornmeal 74, ^ leached casein 
16, Osborne and Mendel salt mixture 3.6,' cod-liver oil 2.4, and cottonseed oil 
5 parts per 100. The riboflavin assay of tliis diet diluted for serving showed 0 17 
gamma por grain. When this value is con*ectcd for the added water, the ribo¬ 
flavin content is 0.65 gamma per gram. (The riboflavin values of the dog and rat 
diets with a high riboflavin content are probably reasonably correct, but the 
values given for diets with a low riboflavin content are probably too high, because 
in the latter case it is necessary to add a large amount of extraneous material to 
the as'-ay tubes and this interferes with the performance of the test. This is in 
accord with the observations of Snell and Strong (1).) This basal diet is deficient 
in nicotinic acid as well as riboflavin. Dogs 391, 392, 396, 401, and 407 received 
sufficient nicotinic acid daily to protect them from any symptoms of blacktongue. 
Dogs 358, 388, and 429 wore depiivod of nicotinic acid during most of the period 
when urine was collected for riboflavin assay. (Dogs 388 and 429 died of black- 
tonpue in April 1930.) From October 3, 1938, to May 31,1939, each dog rocoivod 
10.4 gamma of riboflavin per 100 calories of ration. On May 31, 1939, dogs 392 
and 407 ■wore given in their food a dose of riboflavin equivalent to 100 times their 
previous intake. This represented 7.75 mg. for dog 392 and 7 25 mg. for dog 407. 
(On Juno 4, 1939, dog 391 died of acute hemorrhagic pancreatitis.) On Juno 5, 
1939, dogs 358 and 401 wore given 100 times their daily riboflavin intake by 
intiamuscular injection. Tliis was 11.5 mg. for dog 368 and 7.25 mg. for dog 401. 
Betw’con May 31, 1939, and June 5, inclusivo, dogs 358, 391, 302, 396, 401, and 
407 received thoir daily supplement of 10 4 micrograms of ribofliaviu except as 
above mentioned. On June 6, 1939, there were 5 dogs (Nos. 358, 392, 396, 401, 
and 407) remaining on the experiment and their daily supplement of riboflavin 
was discontinued. 

D. Dici9 and supple tuenis served rats and the riboflavin assaj/ values of these diets ,— 

1. Stock diet 510 for rats contains whole ground soft wheat 28, whole grouiul 
yellow^ corn 28, ground green leaf alfalfa 10, dried pork liver C, wholc-inilk pow^der 
25, cod-liver oil I, ground bone meal 1-5, and sodium chloride 0.5 parts por 100. 
fu addition each rat received a moderate amount of lettuce daily. The ril)<)flavin 
assay of this diet, excluding the lettuce, showed 10 gamma i>er gram. 

2. RilK>flavin deficient diet 613 for rats contains corn starch 56, loaohod and 
alcohol (‘xtracted casein 15, cod-liver oil 2, cottonseed oil 4, Osborne and Mendel 
halt mixture 4, and ether extracted rice polish 20 parts por 100. The riboflavin 
assav showed 1.2 gamma per gram of basal diet. Control lots 1841, 1843, 1860, 
and 1860 on this diet received 50 gamma per day of riboflavin for 5 days a week 
and 100 gamma per day 1 day a week. This was mixed with the food. 

Rats wore fed ad libitum except for the young rats in lots 1860 and 1861 which 
were placed on paired feeding technique. 

E. Collection and preservation of urine and method of assaying for riboflavin ,— 
The method of urine collection from dogs lias been previously reported (ji). 
Briefly, the procedure is as follows: After voluntary urination each dog received 
by stomach tube the maximum amount of water which he would comfortably 
retain. The urine was collected during a subsequent 4-hour period in dark- 
colored bottles. Male dogs were cathetorized for residual urine. An aliquot of 
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the entire specimen was then either panned through a Bcrkofelcl filter No. im¬ 
mediately or temporarily refrigerated and then filtered. The urine was collected 
about once weekl\ from the dogs beginning on February 27, 1930, and continued 
in the case of dog 392 to August 24, 1939. The urine collection may be divided 
into thn‘e periods in relation to the riboflavin intake of the dogs. There W’as first 
a periotl of S niontliH on a ver,\ low maintenance huppleineut of 10.4 gamma per 
100 calories tif food intake. Sp<‘eiinenH of urine were collected during the last 3 
months of this j)(‘riod. Tliere was then a brief period of 6 days when 4 dogs W'erc 
given 100 tunes their customary suppleimuit of riboflavin. There was finally a 
period of 2 to 4 months, depending on the length of life of the animal, during which 
no supplement of riliollavin was given. All of the urines from any given dog or 
lot of rats were assayed at one time and the urines of control and doifioted animals 
were tested simultaneously insofar as feasible. 

The assay t<'chni<jue of Snell and Strong (1) w^as followed except for three 
modifications.^ 1. Owdng to the small amount of urine preserved for testing, only 
6 ml. insU'ad of 10 ml. total volume of solution wore used in each assay tube. 
2. Samph'H of urine from depleted animals w'hich contained small amounts of 
riboflavin W'<*rc tc^sted at two different levels, and a few samples wTro tested at 
one level only. 3. It w^as fo\iud neeosbary to adjust the pH of the urine to 
approximately 0.7. 

The mine of control dogs wiw customarily added to 2.5 ml. of basal medium in 
amounts ranging from 0.05 to 0.25 ml. Tlio urine of depleted dogs was usually 
added to tin* Ixisal medium in amounts ranging from 1.0 to 2.6 ml. In amounts 
from 0.05 to 0.25 ml. tiie urine of control dogs showed no evidence of lnlul)iting 
bubstances f<»r the hadobaciUuH catsci. In the case of some depleted dog urines, 
howev<*r, the rilioflavin assay values obtained with the addition of 2,5 ml. of 
urine to the i)asal medium were 10 to 30 percent low"(‘r than those observed with 
the addition of 1 ml. of the same urine to the basal mediuin. This suggested 
that the urine of some d<‘pl(*U‘d dogs contained one or more inhibiting substances 
for the Lactobacillus cascL 'riiis effect w’as not observcxl consistently in the 
depleted dogs ami was not of suflicient magnitude to influence the results 
materially. 

F. MtOiod of nmiyitig lissius, —The animal wuui sjvcrificcd and exsanguinated 
iimncdiati'ly. I'he tissties were removed at onc(» and a small portion weighed in 
an Krl<‘nm(\ver flask. Wait'r w«w a<ldc*<l and the mixture autoclaved according 
to the metho<l of Hn<41 and Htrong (f). Aft(»r autoclaving, the tissue was mao- 
crait^d with a ghiss rod, the mixture wim coTitrifugalizcd, tlio supernatant liquid 
wtu) decant(ul an<l adjusted to a pH of approximaUdy 0.7. Aliquots of the extract 
so prepar(‘d were uscmI for the micixibiologioal It w-^tis noted that blood 

con<aiiu*ci one or mor<' faciors which iuhibii Hlgniiicautly the growth of the 
Lactobacillus cmci» 'IMie evt(*nt of tliis inhil>ition was of Hufftciont magnitude to 
make the rcHults oti blood aHsuys of little or no value. ICxtracts of all oth<»r 
tjHHUoH tcsi<‘d showed no evidtmee of any apprcciabh^ inhibiting effect for the 
growth of this organism. 

0. Clinical ioutsc of animals,- It has been previously reported from this labo¬ 
ratory (fy) that adult <logs seldom show symi)loms of riboflavin deficiency until 
death is iinmincmt. Tlio tiogs in this experiment wore eontiuuod on a low main- 
tonaneo diet of riboflavin (10,4 gamma per 100 calories of food) from October 3, 
1938, to June C, 1939. During this period one dog, No. 407, developed a purulent 
conjunctivitis of the left eye. Tliis syniTitom w^as first noted on May 20, 1939, 

* It ha8 bwn ohvrvoU that Ocrkcftflil filters will nbwwrb mutIrMc amounts of riboflavin flrom wine. In 
tlio ouM) of uiitx'h (»<»nttiininK sh little lut 0.02rnmnia istr ml, this muy tie ns nuiob as ooiK»rc<nit. 

* The orlirlnnl culture of lactobacUtut cu»fi usc<l lii tbws oxperimonts ww aupifilod through tho courtosy 
of Dr. K. lii. Snoll. 
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or months after beginning this regime. He was given 7.25 mg. of riboflavin 
in 1/60 normal acetic acid on May 31, 1939. On June 6 the inflammation and 
purulent discharge from the left eye was greatly improved and the daily supple¬ 
ment of riboflavin was discontinued. On Juno 22 there was definite evidence of 
cataract formation with beginning opacity of the left cornea and lens. On Juno 
30, 1039, the right eye showed beginning purulent inflammation; there was redness 
of the tongue and the floor of the mouth and superficially ulcerated lesions on 
the scrotum. This animal was sacrificed in coma on July 23, 1939. The autopsy 
examination showed a cataract of the loft eye, purulent conjunctivitis of the right 
eye, scrotal dermatitis, atrophy of the testicles and a “yellow liver.'' Dog 392 
developed scrotal dermatitis and a bilateral cataract and was sacrificed on Octo¬ 
ber 15, 1939, upon the onset of coma. Autopsy examination showed a “yellow 
liver." Dog 396 displayed no symptoms of ribofiavin deficiency at any time and 
was sacrificed on September 18, 1939. No other animals remained on the ribo¬ 
flavin deficient regime sufficiently long to manifest symptoms of this deficiency. 

The control rats on diet 613 plus 60 gamma of riboflavin per day were normal. 
The young males in lots 1841 and 1843 which received this supplement showed 
an average gain of 31 grams per week during the first 8 weeks. The young 
adults in lot 1860 showed an average gain of 22 grams per week during the first 
8 weeks. 

The depleted young rats in lots 1842 and 1844 attained weight equilibrium in 
7 to 8 weeks and then gradually lost weight. The depleted adult rats in lot 1851 
continued to gain for a period of about 14 weeks. Diuring the succeeding 3 weeks 
there was little variation in weight and the experiment was terminated. In 
order to avoid complications from other diseases in the depicted animals all of 
the rats were in relatively good condition when they were sacrificed for tissue 
assay. They showed, however, such symptoms as depilation about tho eyes, 
face, and scrotum, encrustations of the vibrissae, and loss of muscle tone. 

RESULTS 

Urine .—The mine of some depleted dogs showed tho presence of 
one or more inhibiting substances for the growth of the LactobacMue 
casei. This effect was not of sufficient magnitude, however, to 
influence the results materially. The urine of both control and 
depleted dogs was passed through a Berkeleld filter. Those filters 
absorb variable amounts of riboflavin. For these reasons, the urine 
assay values heroin reported cannot be taken to represent the absolute 
amounts ol riboflavin present in the urine. Since, liowever, all tho 
urines received the same treatment, they are satisfactory for a com¬ 
parison of the relative excretion of riboflavin in the urine of control 
and depleted animals. 

The riboflavin assay values obtained on dog m'ine are presented 
m table 1. 

Under the conditions of this experiment, the riboflavin assay values 
observed on the urine of control dogs was about 20 times that found 
in depleted dogs. 

On May 31,1939, dog 392 was given 7.75 mg. and dog 407 was given 
7.25 mg. of riboflavin by stomach tube. The urine from each of these 
dogs was collected for a 4-hour period 24 hours later and showed a 
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» Aa explained In the text, the riboflavin values plvcn In this table arc suitable for a comparison of control 
and depleted dog urine, but should not be interpreted as reprosenting absolute amounts of riboflavin con¬ 
tained in the urine. 

* The riboflavin values for doifleted dogs given in the table comprise 68 assays. Flfty-flvo of these were 
performed when the dogs were receiving 10.4 gamma of riboflavin per 100 calories of food, the remaining IS 
during a period when no supplement of riboflavin was given. Tho riboflavin content of the urine showed 
no doereases after the maintenance supplement was discontinued. 

> Mean for each animaldrthc standar<l error of the mean. 

4 S. K. M.=standard errors of tho moon U). 


riboflavin assay value as low as that obtained durii^ tlie adminis¬ 
tration of 10.4 gamma per 100 calories of food. On June 5, dog 401 
was given 7.25 mg. of riboflavin by intramuscular injection. The 
urino collected for a 4-bour period 24 hours later showed a riboflavin 
assay value below the average of this dog while on a low maintenance 
dose. But in tlie case of dog 358, which received 11.6 mg. of ribo¬ 
flavin by intramuscular injection on June 5, 1939, urine collected 
during the succeeding 4 hours showed an assay value of 4.95 gamma 
per ml. or 2.525 mg. excreted for a 4-hour period. The amount of 
this injection was 100 times the former daily intake and the excretion 
during the succeeding 4 hours as determined by this assay was 206 
times the mean output during a low maintenance period. 

The depleted dogs excreted riboflavin in small amounts over a rela¬ 
tively limited range. There wore no assays on the urines of the dop 
from October 3,1938, when tlie low riboflavin diets were begim, until 
February 27, 1939. The assays were started on the latter date and 
continued tluough Ai^ist 24, 1939. The quantity of riboflavin in 
the urines remained fairly constant after February 27, 1939, irrespec¬ 
tive of whether the animals wore continued on low maintenance in¬ 
takes or were completely deprived of riboflavin supplements. The 
supplements were discontmued on June 6, 1939. 

The rat urine assay values do not permit a quantitative interpreta¬ 
tion of results respecting absolute quantities of riboflavin for reasons 
mentioned in the case of dog urine. It only permits a comparison of 
the control and depleted animals. 

The riboflavin assay values obtained on rat urine are presented in 
table 2. 



















































February 16,1940 


286 

Table 2. —Riboflavin assay values of rat urine ‘ 


roiitrol rats (basal diet 513 plus 60 gommayday 
riboflavin) 

Depleted rats (basal diet 513) 

Kat lot 3 numlior 

Number 
of assays 

Qamma 
q.S hours 
poj: lot 

Hat lot * number 

Number 
of assays 

Gamma 
q. 5 hours 
per lot 

1S11 1 

8 

1.7 

1842 B __ _ _ _ 

3 

0.29 

l«d!H _ .. 

8 

.77 

1R444_ _ ^ . 

8 

.87 

lii-sn# _ 

5 

1.67 

1851 _ _ 

6 

.58 







Average __ __ 


1.86 



.41 






1 As explained In thp text, the riboflavin values given in this table arc suitable for a comparison of control 
and depleted rat urine, but should not b4 interpreted as representing absolute amounts of riboflavin con¬ 
tained in the urine. 

1 There ore 4 rats In each lot. The animals In lot 1841, for example, arc litter mates of the same sex as rats 
in lot 1842, etc. 

s In the case of lots 1841 and 1842, the first sample was obtained 6 weeks and the last sample 10 weeks after 
the diet was started. 

* In the case of lots 1848 and 1844, the first sample was obtained 7 weeks and the last sample 10 weeks after 
the diet was started. 

(In the case of lots 1850 and 1851, the first sample wa<t obtained 3 weeks and the last sample 15 weeks after 
the diet was started. 


Under tbo conditions of this experiment, the riboflavin assay values 
observed on control rats was about 3 times that found in the urine of 
depleted rats. 

Tvssues .—Although marked differences woi-e observed respecting the 
riboflavin content of corresponding tissues in control and depleted 
dogs, the variations withiu each group were so gi'oat that none of the 
differences were statistically significant. 

The differences between the means (4) of the riboflavin content of 
the liver and muscle of control and riboflavin deficient adult rats are 
highly significant (p<0.01) as are the differences between the means 
of tlie riboflavin content of the liver, kidney, and muscle of the rats on 
stock diet 516 and depleted rats. 


Table 3, —Riboflavin content of dog tissues expressed as gamma! gram of fresh tissue. 
{The values given represent the mean for all the animals of a groupithe standard 
error of the mean {4)) 


Tlsssue 

Control dogs (stock diet 
826) 

Depleted (logs < (btisaldlet 
507) 

Number of 
animals 

Gamma/gram 

Number of 
animals 

Gamma,^gram 

Liver . 

8 

30 ±7A 

3 

12 ±2.3 

ICidncy..— 

3 

44 d=22 

3 

20 ±2.3 

Muscle . 

8 

6.6 ±1.66 

2 

3.1 ± .1 

Suprarenal. 

3 

10.4 ± 2.60 

2 

5.2 ± .1 

Heart.-. 

3 

14 ± 3.9 

2 

10 ±.71 

Brain. 

8 

3.4± i.n 

2 

2.6 ± .3 

Skin. 

3 

LU± .32 

2 

.0 ±.88 

Blood. 

3 

.63± .11 

2 

.38±.13 


» Each of the depleted dogs was on a daily dose of 10.4 gamm-VlOO calories of food for 245 day.s One of them 
then received one dose of 7.25 mg. of riboflavin by mouth. Prom this 1 imo until they wore either .sacriflcod 
or <levi*lopert terminal symptoms of riboflavin duflclenoy none of thorn received a supplement of ribo¬ 
flavin; this ooustituled an average of 01 days. 
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Table 4. — Ribojlavin content of aduU rat tueucs expressed as gamma!gram of fresh 
tissue. (The values given represent the 7nean for all the animals of a group±the 
standard error of the mean (4)) 


Tissue 

8 <*ontrols 
(stock (lloi filfl, 
gammo/grtini) 


4 depleted» 
(basal diet 513, 
gumnia/Rrani) 


87 =b0.71 

38 d:3.66 

15 zbl.OO 

BTldnoy-— 

82 dr. . 68 

2 !^ =t8.71 

20 ±1.79 


8 .2=b .20 

8.6 + . 67 

1 4 ± . 17 


17 ±2. f)3 

13 ± .87 

Braln-—--—j 


8.3 + .43 

2.8 ± .36 



.02d= .31 

.00± .82 
.2(}± .03 

- -- - -_ -1 __—____ I 


.22d= .043 




1 Oontrol 5 ! and depleted rats on basal diet 613 were sacriilccd after they had been on the OTperiment for an 
average of 130 days. 


The differences between means of the tissues of control and depleted 
young rats which have been on a paired feeding regime are highly 
significant (p<0.01) for all tissues except brain and blood. 


Table 6. —Riboflavin content of young rat tissues expressed as gamyyiajgram of fresh 

tissues (paired feeding) 


Tissue 

Lot 1860 (4 eon- 
trols.i bn Sill 
diet 613 
gamma/grani) 

IjOt mt (4 do 
pleiedj Itosal 
diet 613 
gammo/grain^ 

Liver T1 r __r_,_* -____ 

41 ±1.85 

16 ±0.7« 

Kidney n.. —,_,_.__ -r-._ 

27.5 ± . 20 

22 ±1.32 

MnSClO rn-_,n , ,r ^- -_ -___- __ 

8.6 ± . 1 

1.6 ± . 14 

Heartr _ _ -- ^ ^ . 

17.5 ±1.69 

11 ± .00 


3.6 ± .03 

2.8 ± .3 


1.89± .09 

1.30± .000 


.26± .028 

1 

.21± .016 



I Controls and depleted rats wore sacrlflcod after they had been on the experiment for an a vorago of C3 days. 


PISCO SSION 

A markod roduction iii the riboilavin content of the urine of deficient 
dogs and rats occurs before the animals manifest significant symptoms 
of riboflavin deficiency. Even though the deficient diet is continued 
for a long period a small amount of riboflavin persists in the urine. 
The excretion level of depleted dogs fluctuates in a limited range and 
tends to bo constant for each animal. Vivanco (5) using a fluori- 
metric method, found a marked reduction in the flavin excretion of 
deficient rats. This investigator could not detect any flavin in the 
rat urine after 14 days on the deficient diet. However, the method 
employed by Vivanco is not sufliciently sensitive to detect less than 
0.1 gamma of riboflavin {&). Emmerie (7) placed a healthy human 
subject on a diet which was calculated to contain 100 gamma per day 
of riboflavin. During 13 days on this flavin-restricted diet the urinary 
excretion of flavin varied from 60 to 43 percent of that while on a 
normal diet. The observations of the investigators cited, together 
with ours, indicate that the nutritional status of animals respecting 
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riboflavin can be followed, by the determination of this substance in 
the urine. 

The reduced riboflavin content of many tissues in depleted rats, 
as determined by this bacterial assay, is consistent with the reduced 
amount of riboflavin in the diet of these animals. Our observations 
on the riboflavin content of muscle and liver in normal and depleted 
animals are in agreement with Gyorgy et al. (8) and Carlsson and 
Sherman (9), They are not in accord, however, with the observation 
of Random, Raflfy, and Gourfivitch (10) that the riboflavin content of 
the liver, heart, lung, and kidney of young rats on a stock diet was no 
greater than that of similar rats on a riboflavin deficient diet. Each 
of these groups of workers employed the rat assay method. Kuhn 
et al. (11) and SchormuUer (12j IS) used physico-chemical methods and 
the values they reported are considerably lower than those heroin 
presented. Mickelsen, Waisman, and Elvehjem ( 14 ) have recently 
reported the riboflavin content of several normal animal tissues in 
difrereiit species using the metho<l of Snell and Strong, and the magni¬ 
tude as well as the relative amounts of riboflavin in various tissues are 
in agreement with the findings herein reported. 

SUMMARY 

1. A microbiological method using the LactobacilluH cam was eni- 
ployed for the assay of riboflavin in the urine and tissues of normal and 
depleted dogs and rats. 

2. There is a definite reduction of riboflavin in the urine of depleted 
dogs and rats as compared to control animals on stock diets, or basal 
diets adequately supplemented with riboflavin. This dei)letion of 
riboflavin content of the urine is observed before the animals manifest 
significant symptoms of riboflavin deficiency. 

3. The riboflavin content of several tissues of depleted dogs and rats 
was reduced as compared to control animals on stock diets, or basal 
diets appropriately supplemented with riboflavin. 

4. These observations indicate tliat the bacterial method of Snell 
and Strong for the assay of riboflavin is a useful adjimct in determining 
the nutritional status of dogs and rats respecting riboflavin. 
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and W. H. Sebrcll. December 22,1939. 4 pages. 

2123. Hemorrhagic cortical necrosis of adrenals in rats on deficient diets. By 

A. A. Nelson. December 22,1939. 7 pages; 2 plates. 

2124. Chloropicrin as a prewaming gas in ship fumigation. By G. C. Sherrard. 
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DEATHS DURING WEEK ENDED JANUARY 27, 1940 

IFroiii tlic* Weekly llcallh Index, issued by the Bureau of the Census, Department of Commercel 



Week ended 
Jan. 27,1040 

Coi respond' 
ing xxeck, 
1030 

Data from 88 largo cities of the United Wtat(‘s: 

Total deaths.- .. 

0,615 

0,733 

37,079 

407 

563 

2,189 

66,406,318 
14,326 
11.3 
10 3 

0,115 

A vornge for 3 prior years _____. , 

Total dOiiths. llr^t 4' wiM*ks of year.... 

36,362 

523 

Deaths under 1 y(‘ar of age.... 

Averag(‘ for 3 prior years ... 

Deaths under 1 year of ago, first 4 x^eeks of year.. 

Data from Industrial insurance companies: 

Policies in force ... 

! 2,135 

68,21^8,000 
14,854 
11.3 

1 10.1 

NuinlM*rof death claims- - ... 

Death claims per l,0(K) iwllcies In force, annual rate. 

Death claims per 1,000 policies, first 4 weeks of year, annual rale . 
















PREVALENCE OF DISEASE 


No health department^ State or locals can effcciivdy pn rent or control disease withovt 
knowledge oj when^ wlicrcy and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 10, 1940 

Summary 

A slight decline was aliown in influenza for the week endefl February 
10, with a total of 16,583 cases reported, as compared with 17,641 for 
the preceding week. The number of cases reported in the corre¬ 
sponding median week of the 5-yoar period 1936-39 was 4,577, while 
tlie 6-yoar average was 9,732. The 6-year averjige is influenced by 
the moderate epidemic of 1937, when 37,101 cases were reported for 
<he peak week of January 30. 

The highest incidence persists in the Soutliom States, with 12,793 
cases, or 77 percent of the total, being reported from the Soutli 
Atlantic and West South Central groups. The East SouUi Central 
States showed a considerable decline for the current week, as did tire 
North Central and Pacific States. 

While it is too early to make any prediction r<^arding the course 
of the disease in the next few weeks, it is of interest to note that, in 
the moderate epidemic years of 1929, 1933, and 1937, Uie peak was 
reached in January. 

With reference to the virulence of the disease during the current 
season, as mdicated by excess mortality in laxge cities, tlio vreek of 
February 3 was the first week of 1940 in which the number of deaths in 
88 lai^e cities reporting to the Bureau of the Census was above the 
3-yoar average (1937-39). The number of pnexunonia deaths in 90 
cities distributed throxighout the United States, as reported to the 
Public Health Service, has remained below the 5-yeax average for 
each week in 1940 up to and including the week ended February 8. 

Favorable conditions continue with reference to the other 8 com- 
mxmicable diseases reported weekly by td^aph to the Public Health 
Service, all of which, except poliomyelitis, were below the 5-year 
median. Only 21 cases of poliomyelitis were reported as compared 
with 18 for the median expectancy. 

(294) 
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Telegraphic morbidity reports from State health officers for the week ended Fchniary 
10, 1940, and comparison with correspmiding week of 1939 and 6-year median 

In these tables a Koro indloales a doflnito report, while louclers imply that, although none wore roportod, 
cases may have occurred. 


Diphtheria Influenza Measles 



See footnotes at end of tablo. 
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Telegraphic worhidiiy repoittifrom Siaic health officers for the iveek endid February 
lOj 1940f atul comparison icith. corresponding week of 1089 and 5*ycar median — 
Continued 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and para¬ 
typhoid fo\er 

Bivisiou and State 

Week 

ended 

Me¬ 

dian. 

1936- 

39 

Week 

ended 

Me¬ 

dian, 

1936- 

39 

Week 

ended 

Me¬ 

dian, 

1936- 

39 

If 

Me- 


Fob. 

11, 

1939 

Feb. 

10, 

1940 

Feb. 

11, 

1939 


Fob. 

11. 

1939 

Pcb. 

1^ 

Feb. 

1939 

dian, 

1935- 

30 

NEW ENG. 













Maine.. 

0 

0 


19 

28 

26 

0 

0 


0 

2 

1 

Now Hampshire- 


0 

0 

4 

13 


0 



0 


0 

Vermont-- 

0 

0 

0 

9 

8 

16 

0 



0 


0 

Massachusetts. 

1 

0 


134 

266 


0 

0 


2 

1 

1 

Bhodo Island.— 

0 


0 

12 

6 

80 

0 



0 

1 

1 

Oonncoticut... 

0 


0 


122 

97 

0 

0 

0 

3 

0 

0 

UID. ATL. 













New York. 

2 


1 


647 

699 


0 


6 

2 

6 

New Jersey. 

0 



833 

172 

164 






1 

Pennsylvania. 



1 


487 

487 

Hi 

■3 

■ 


8 

8 

E. NO. CKN, 


■ 











Ohio. 



0 

277 

617 

472 

0 

17 

3 


0 

3 

Indiana. 


HI 


221 

304 

26(» 

6 

115 

2 


6 

1 

Illinois.-. 


0 

0 

683 

618 

7f)6 

2 

3 

11 

^B 

4 

3 

Miehifran*. 


0 

1 

261 

504 

497 

2 

25 

8 

0 

4 

4 

'Wisconsin--..... 


0 

0 

160 

298 

361 

6 

12 

11 

0 

2 

2 

W. NO. CEN. 













Minnesota. 


1 

0 

112 

154 

mm 

5 

4 

8 

H 

0 

0 

Iowa. 


0 

0 


161 

182 

9 

79 

33 

B 

1 

1 

Missouri. 



0 

91 


146 

2 

13 

17 


1 

2 

North Dakota. 


Hdl 

0 

28 

9 

9 


1 

2 

0 

1 

1 

South Dakota_ 


0 

0 

39 

21 

23 

4 

1 

6 

0 

0 

0 

Nebraska...— 

0 

0 

0 

20 

30 

53 


2 

6 

0 

0 

0 

Kansas. 

0 


0 

76 

179 

209 

1 

6 

ms 

0 

1 

0 

so. ATL. 













Delaware. 


0 

0 

10 

0 

7 

0 

0 

0 

9 

0 

0 

Maryland *.— 



0 


63 

73 

0 

0 

0 


1 

1 

Dist. of Col. 

0 

0 

0 

21 

18 

18 

0 

0 

0 


0 

0 

Viutinia .— 

0 

0 

0 

28 

64 

64 

0 

0 

0 


4 

4 

West Virginia--— 

0 

0 

0 

77 

63 

60 

0 

2 

0 


2 

2 

North Carolina *. 



0 

68 

83 

60 

0 

0 

0 


1 

2 

South Carolina >. 



0 

3 

11 

6 

0 

0 

0 


3 

3 

Giporria®. 



0 

25 

22 

14 

2 

0 

0 


3 

3 

Florida *. 


1 

0 

11 

12 

10 

0 

0 

■i 

■ 

2 

2 

B. 80. CEN. 










■ 



Kentucky . 

0 

1 

1 

94 

77 

61 


1 



7 

4 

Temu‘SiU*e *.. 

0 

1 

1 

Oi 

44 

37 


4 


B3 

3 

8 

Alabama*. 

2 

2 

1 

13 

24 

22 

0 




4 

1 

Mississippi *..— 

2 

1 

1 

3 

6 

8 

0 

1 

H 

1 

0 

1 

w. so. CEN. 









■ 




Arkansas. 

0 

1 


8 

12 

15 

♦3 

0 

^B 

2 

3 

1 

Louisiana ». 

0 

r 



7 

14 

0 

0 

B3 

2 

12 

12 

Oklahoma. 

1 

0 



71 

32 

1 

21 

2 

1 

7 

3 

Texas*. 

1 

0 



89 

89 

1 

39 

26 

8 

10 

msi 

MOUNTAIN 













Montana__ 

0 



63 

21 

34 

0 


ms 

0 

1 

1 

Idaho. 

1 



42 

20 

17 

1 

1 

2 

1 

0 

0 

Wyomim?. 

0 



4 

6 

18 

0 


6 

0 

1 

0 

Colorado. -. 

0 



69 

37 


13 

13 

6 

0 

0 

1 

New Mexico. 

0 



13 


26 

0 

0 

0 

3 

3 

3 

Arizona. 

0 



13 

4 

22 

1 

8 


0 

0 

0 

Utah *. 

0 

0 

0 

31 

16 

66 

0 

0 

0 

0 

0 


pAanc 













Washington. 




69 



8 

2 

16 

8 

2 

2 

Oregon... 


0 

c 

22 

47 

47 

0 

2 

2 

1 

1 

1 

California_ 

2 

2 

2 

140 

200 

227 

1 

11 

U 

10 

4 

4 

Total-- 

21 

17 

18 

4,695 

A 620 

6,662 

63 

382 

371 

73 

107 

107 

6 weeks. 

IB 

102 

124 

26.961 

31,802 

86,6^ 

"*l51 

^385 


476 

“loT 



See footnotes nt end of table. 
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February 16,1940 


Telegraphic morbidity reports from State health officers for the week etided February 
10, 1040 , and comparison with corresponding week of 19S9 arid 6~ycar median — 
Continued 


T)i\i.sion and Rlalo 

Whooping cough 

DIxision and State 

W'hooping cough 

Week oiKiod 

Week ended 

Fob 10, 
1940 

Feb. U, 
19.19 

Feb. 10, 
1910 

Fob. ll, 
1939 

NEW KNO. 



HO. ATn.-~oontinued 



Maine - - . 

77 

03 




Now TInmpshirA__ 

4 

1 

North Carolina •_ _ 

70 

313 

Vormont _ 

47 

20 

South Curnlinn.*- 

0 

100 

INfnfisnriiiisl'tl}? — _ _ 

14i 

202 

Oeorplas__ ___ 

38 

20 

Rhode i-tluTid ... _ — _ 

13 

66 

Florida *. 

18 

41 

Connecticut. 

61 

70 






X. HO. CEN. 



MID. ATL. 









Kentucky. 

00 

10 

New Verk - — _ 

394 

608 


41 

38 

New' jen'ov _ 

on 

401 

Alabama ®__^ 

7 

21 

pcnnsyivftiila_ 

341 

400 

Al l*>siHs!ppi 9_ 



E. NO. CEN. 



W. SO. CEN. 



Ohio . -- .. .... . ........... 

92 

210 

ArkATiicins 

6 

11 

Indiana ......................... 

46 

10 

tjonkhiTiA 8 . 

*9 

11 

Illinois . . ................... - 

80 

410 

tiklahoma_^ __ _ 

4 

2 

Michljran* ....... 

iin 

189 

Texas *_ 

118 

09 

WIbcsnu.In . 

9.3 

320 







MOUNTAIN 



W. NO. t'EN. 



Montana -.... 

1 1 

1 




Idaho . 

6 

1 1 

Minnesota ........... ........... 

2rt 

60 

Wyoming_,_ 

2 

1 

Iowa ........... ........... 

10 

2.5 

CoIoumIo ___ 

20 

68 

Missouri ...................... 

in 

10 

New Mexico__ 

37 

1 21 

North Dakota .................. 

18 

10 

Arizona_ 

20 

6 

pOOth Ihikottt_ 

It 

2 

Utah* . 

662 

41 

Nebraska .. 

4 

10 




Kansas. 

65 

12 

PACIEIC 



so. ATL. 



Washington. 

19 

31 




Oregon . 

1 36 

1 12 

Delaware . ..................... 

9 

4 

Califoniia___ 

154 

92 

TLfnrvlnnfl S . . 

106 

42 




of C’ol_- 

16 

46 

Total....__-__ 

1 3,230 

1 4,306 

VlmlnLi 

67 

70 



Virfflilin _ 

6 

26 

B weeks_ ^ _ _ __ 

”*16,7^ 

'20,011 


1 




» Nfw York <"ity only. 

*r<Tl«(l oarll.'r (Imn Sutunlay. 

* 'Pypluw l<‘Vor, ww‘k oiulcd K<‘h. 10, 19*10, 10 cas<»s at follows: North Carolina 2*, South C’arollna, 3; 
(leorgltt, r»; Kli>rl<ia, l; 'ronn('ss(H*, 3 ; Alahaiiia, 2; I/oiiislaua, 1; Toxns, 3. 

* Lat(»r to 1*1 tin* tnimb«*r of r(*porl<*<i ca‘W*s of whooplrifc POURh in T-iotiislana for the wook 

rrnliwl Jan. 20, aiul roOiUH* (0 2 tlu* smallpox (nus(*.s n*port(wi in Arkansas for tlu) w(>ok cuUod Fob. 3. S(*o 
IMiblli* Health Reports of Juii. 20 and l*Vb, 0,1040, pp. 176and 237. 
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WEEKLY REPORTS FROM CITIES 


City reports for week ended Jan. $7, 1940 

n'liis table sumniailses the repons received weekly from n selected list of 140 cities for the purpose of 
showinR a cross section of the current urban incidence of the communicable diseases listed in the table. 


Htate and city 

Diph- 

Influenza 

Mea¬ 

sles 

oases 

Pneu- 
n onii 
deaths 

Sear- 

lot 

fever 

cases 

Small¬ 

pox 

oases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

tover 

oases 

Whoop¬ 

ing 

cough 

cases 

Deaths, 

all 

causes 

theria 

cases 

Coses 

Deaths 

Data for 90 cities: 





■1 








mil 

1,322 

168 

3,335 



42 

381 

18 

1,197 



Kl 

1,252 

86 

826 



» 

348 

24 

766 


Maine 












Fortland_ 

0 


0 

20 

4 

1 

0 

0 

0 

26 

84 

New Hampshire: 













0 


0 

0 

1 

0 

0 

1 

0 

0 

10 

Manchester-,-- 

0 


0 

0 

1 

0 

0 

0 

0 

0 

18 

Mnshiift 

0 


0 

4 

0 

0 

0 

0 

0 

0 

6 

Vermont: 












Ttnrrft 












Burlington. 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

11 

■Rnllfind _ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

7 

Masbaohusetts: 












Boston 

2 


0 

16 

4 

4ft 

0 

5 

1 

54 

222 

Fall River. 

1 


0 

6 

1 

3 

0 

0 

0 

7 

27 

Springfield 

0 


0 

0 

0 

5 

0 

U 

0 

4 

40 

Worcesfer 

0 


0 

1 

14 

13 

0 

0 

0 

1 

68 

Rhode Nlend: 












Pawtucket 

0 


0 

0 

0 

1 

0 

0 

0 

1 

16 

Providence 

0 


1 

02 

8 

6 

0 

1 

0 

3 

71 

Connecticut* 












Prldgrport. 

0 


0 

0 

1 

3 

0 

0 

0 

0 

36 

llartfofti. 

0 

1 

0 

0 

1 

3 

0 

0 

9 

2 

35 

New Haven-— 

0 

8 

1 

0 

4 

0 

0 

1 

0 

0 

68 

New York: 












Buffnlo- _ 

J 


0 

2 

9 

7 

0 

11 

0 

8 

149 

Now York. 

28 

16 

4 

isi 

92 

321 

0 

58 

2 

91 

1,506 

Rochester. 

0 

1 

0 

1 

3 

12 

0 

1 

1 

U 

70 

Syracuse_ 

0 


0 

0 j 

9 

11 

0 

1 

0 

27 

63 

Now Jersey: 












Camden. 

2 

1 

3 

0 

4 

3 

0 

0 

0 

0 

41 

Newark. 

0 

6 

1 

3 

8 

16 

0 

11 

0 

12 

126 

Trenton. 

0 


3 

0 

9 

5 

0 

2 

0 

0 

56 

Pennsylvania: 












Philadelphia--- 

1 

51 

4 

8 

42 

69 

0 

26 

3 

56 

616 

Piltshui^h. 

6 

22 

10 

2 

17 

54 

0 

4 

0 

2 

201 

Head It'S , , 

0 


1 

0 

0 

0 

0 

0 

0 

8 

25 

Rcr.intolri _ 

1 



1 


4 

0 


0 

0 


Ohio: 












Olnelnnatl_ 

2 

1 

1 

2 

8 

16 

0 

4 

0 

8 

140 

Clevclmid. 

0 

54 

1 

1 

15 

42 

0 

9 

0 

25 

226 

Columbus. 

0 

1 

1 

0 

9 

17 

0 

2 

0 

8 

105 

Toledo. 

0 

2 

2 

0 

6 

12 

0 

4 

0 

8 

78 

Indiana: 












Anderson. 

0 


0 

0 

1 

5 

0 

I 

0 

4 

16 

Foit Wayne— 




--- _ 

- - 



- 

_ 



IndlaimpoliS— 

2 


0 

3 

17 

10 

0 

4 

0 

7 

120 

Muncie.. 

0 


0 

0 

0 

1 

0 

0 

0 

0 

12 

South Bond-—. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

17 

Terre HautO— 

1 


0 

0 

6 

2 

0 

0 

0 

0 

30 

BUnoIs: 












Alton.- _ 

0 


0 

0 

4 

1 

0 

0 

0 

0 

13 

Chicago 

4 

13 

5 

18 

43 

244 

0 

41 

0 

38 

807 

TClptn _ 

0 


0 

0 

1 

5 

0 

0 

0 

3 

7 

Moline 

1 


0 

0 

0 

4 

0 

0 

0 

0 

16 

Sprinp^eld_ 

Michigan: 

0 


0 

0 

2 

8 

0 

0 

0 

2 

23 

Detroit 

4 

1 

3 

0 

22 

7S 

0 

13 

2 

20 

201 

Flint.__ 

0 


0 

1 

1 

18 

0 

2 

0 

4 

22 

Qrand Rapids.. 

0 


1 

1 

3 

28 

0 

1 

0 

8 

31 

Wisconsin: 












R'ennshe . __ 

0 


0 

0 

1 

6 

0 

0 

0 

1 

12 

Madison 

0 


0 

0 

0 

2 

0 

0 

0 

2 

8 

Milwaukee_ 

0 


0 

2 

6 

31 

0 

2 

0 

11 

133 

Raoine. 

0 


0 

0 

0 

6 

0 

0 

0 

2 

14 

Superior. 

1 


0 

4 

0 

1 

0 

0 

0 

0 



1 Figures for Bane, Fort Wayne, and Little Rook estimated; reports not received. 
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City repot ts for week ended Jan. 27j 1040- Continued 



Diph- 

Influenza 

Mea- 

Pneu- 

Scar¬ 

let 

. 

Small- 

Tuber- 

Ty¬ 

phoid 

fever 

coses 

Whoop- 

Ing 

cough 

&USCS 

Deaths, 

all 

causes 

State and dty 




raonia 

deaths 

pox 

cesos 

culosls 

deaths 

theria 

oases 

Cases 

Deaths 

fever 

cases 

Minnesota: 

■ 











■Hiilnth ... 



0 

176 

1 

1 

0 

1 

^^Kb 

0 

25 

Minneapolis.—. 
St. Paul-. 

■I 


2 

8 

8 

19 

0 

2 

0 

9 

114 



0 

0 

10 

22 

0 

0 

0 

19 

62 

Iowa: 









Cedar Rapids.. 

Davenport- 

De*< Moines.... 

0 



16 



0 


0 

0 


0 



0 

■ms 


0 

HtHli 

0 

0 


1 


0 

6 

Bl 


0 


0 

0 

49 

Sioux City_ 

0 



0 

PVPBBI 

3 

0 


0 

0 



0 



1 

BBB 

2 

0 


0 

1 


Missouri: _ 












Kansas City.—. 

0 


0 

1 

18 

16 

0 

2 

0 

0 

121 

St. Joseph. 

Bt. lioujs . 

0 

• • «. 

0 

0 

3 


1 

8 

0 

0 

81 

2 

1 

0 

2 

22 


2 


0 

8 

227 

North Dakota: 






■■ 






Fargo. 

0 


0 


0 


0 


0 

0 

10 

Grand Porks... 

0 

— 


■1 



0 

HVHP 

0 

0 

Minot. 

0 


0 


0 

■1 

0 

HHQ 

0 

0 

6 

South Dakota; 












Aherleon _ 

0 



2 


0 




1 


Sioux Falls. 

0 


0 

0 

0 

2 

Bl 

■■AnB 


0 

6 

Nobra'.ka: 









Bl 



Ijinooln.. 

0 



2 


1 

0 



0 


(>Tniihn 

0 


0 

6 

6 

2 

0 

2 


0 

7 

Kansas: 












I^awrenoA-, - - 

2 

23 

0 

0 

0 

« 

n 

0 

0 


0 

Topeka_ 

0 

1 

1 

0 

4 


0 

0 

■ 

21 

33 

Wichita........ 

0 

2 


113 

4 

Bl 

Bl 

3 

0 

Delaware; 





m 

■ 





Wilmington.... 
Maryland: 

0 


0 

0 

4 

H 

■ 

1 

0 

6 

86 

Baltimore. 

1 

49 

3 

2 

19 


0 

14 

1 

78 

267 

Cumberland ... 

0 


0 

0 

2 

■a 

0 

0 

0 


23 

Frederick. 

0 


0 

0 

1 

1 

0 

0 

0 


11 

DIst ol ('ol.; 












Washington_ 

5 

19 


1 

12 

31 

0 

12 

0 


160 

VirgluJa: 

Xynchburg. 

1 



0 

2 

0 

0 

0 

0 

0 

13 

Norfolk. 

1 

■“41 


0 

8 

3 

0 

1 

0 

1 

26 

Richmond. 

Kl 



0 

6 

1 

0 

8 

0 

0 

67 

Roanoke.. 



1 

m 

1 

6 

0 

0 

0 

0 

28 

West Virdnia: 

■1 









Charleston.... 


1 




1 

0 



0 

21 

Huntington.... 
Wh(*olinK .. 
Nortli Carolina; 



IPHpHip 

^Bl 


3 

0 



0 


■ 


IBB 

■ 

■Jy 

3 

0 

Uy 

■ 

0 

19 

Gastonia. 

0 



1 


0 

0 


0 

0 


Raleigh . .. 
Wilmington . 

0 

0 


0 

0 

■ 


m 

0 

0 

■ 

0 

0 

0 

0 

0 

11 

Winstondilaleui 

0 


0 


1 


0 

1 

0 

0 

10 

South Carolina: 












Charleston.| 

wl 

809 


0 


0 

0 

2 

0 

0 

88 

poronce. 



^Bi 

0 


0 

0 

0 

0 

0 

20 

Qroenvnie._ 




0 


0 

0 

0 

0 

0 

2 

Georgia: 

Atlanta __ 

0 

140 

W 

3 

H 

4 

0 

8 

0 

1 

83 

Brunswick..... 

0 

0 

0 

ma 

0 

0 

0 


0 

1 

Savannah . . 

0 

260 

2 

0 

8 

8 

0 

2 

0 

0 

88 

Florida: 









■Miami_ 

1 

6 


0 

6 

0 

0 

0 

0 

0 

46 

Tam][ia_.- _ 

1 



8 

2 

1 


1 

0 

0 

21 

Kentucky: 


■ 

B 







Ashland.., _ _ 

1 



1 

1 

0 

0 

0 

0 

1 

6 

Covington ..... 

2 


Bj 

0 

8 

1 

0 

1 

0 

0 

16 

li^ngton_ 

0 

HHppP 


0 

6 

0 

0 

1 

0 

0 

17 

JvniiavlllA ..r— 

0 

11 


1 

8 

9 

0 

3 

0 

60 

92 

Tennessee: 







Knoxville 

0 




2 

11 

0 

1 

0 

1 

81 

Memphis..—— 

0 

mie j 


Hi 

6 

17 

0 

8 

0 

7 

92 

Nashville..-— 
Alabama: 

0 

Bf 

■ 

■ 

10 

1 

0 

4 

0 

1 

87 

Birmingham... 


26 

2 

1 

6 

2 

0 

1 


1 

66 

Mobile. 

1 

17 

1 


3 

a 

0 

1 


0 

26 

Montffomerv 

1 

30 


15 


1 

0 

_ 

0 

0 
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City reports for week ended Jan, 1940 —Continued 


State and city 


Arkansitfi: 

Fort Rmlth... 
l.ittU' Rock, 
Louisiana: 

Lake (^harlos. 
Now Orloana—I 
Hlirovoiwrt-- 
Oklahoma: 

Oklahoma City* 

Tulsa. 

Texas: 

Dallas. 

Fort Worth., 
Qalvwton—. 

Houston. 

San A.ntonio....| 

Montana: 

Billings.. 

Great Falla_ 

Helena_ 

Missoula.. 

Idaho: 

Boise.. 

Colorado: 

Colorado 

Rpriniia.. 

Denver .. 

Pueblo.. 

Now Mexico: 

Albuquerque .. 
Utah: 

Salt Lako City 

Washington: 

Seattle.. 

Spokane.. 

Tacomo.. 

Oregon: 

Portland. 

Salem .— 

California: 

Los Angeles.— 
Sacramento.... 
San Francisco 


Diph¬ 

theria 

cases 


State and city 


InOuenza 


Oases Deaths 


10 


15fi 

5 

4 


Mea- 


112 

0 

ra 

30 

5 

13 

0 

I 


Pneu* 

monia 

deaths 


Scar¬ 

let 

fever 


Sman- 

pox 


iTuber- 

oulosis 

deaths 


Ty¬ 

phoid 

fever 

cases 


Whooj)- 

Ing 

cough 


Deaths, 

aU 


Meningitis, 

nieiiingoe(KH!U8 

Polio¬ 

mye¬ 

litis 

cases 

Cases 

Deaths 

I 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 


State and city 


Meningitis, 

mouiiigococcuB 


Cases Deaths 


9 

194 

69 

37 


79 

49 

23 

91 

102 


18 

09 

17 

19 

32 


114 

31 

32 

84 


35S 

37 

204 


Polio- 

mye- 

litiH 


Massachusetts: 

Boston .. 

Bliodo Island; 

Providence.,.. 
Now York: 

New York— 
Pennsylvania: 
PhUadelphia.., 
Piltsbuiih— 
Ohio: 

Toledo_ 

Indianapolis.. 


Michigan: 

Detroit. 

Tennessee: 

Memphis. 

Louisiana: 

Shreveport.... 

Idaho: 

Boise. 

Utah: 

Balt Lake City. 
California: 

Baoraxnento.— 


BneephalUiSj epidmic or ZcfAargfe.—Cases: Boston, 1; New York, 2; San Antonio, 1. 

PdZfl^a.—-Cases: Charleston, S. C., 1; Atlanta, 1, 

Typftttf/war.—Oases: New York, 1; Charleston, S. 0., 1; Savannah, 1; Fort Worth, 1; Los Angolcs, 1. 






































































































FOREIGN REPORTS 


CUBA 


Hdbana—Communiccible diseancs—4 weeks ended January IS, 1940 .— 
During the 4 weeks ended January 13, 1940, certain communicable 
diseases wore reported in ITabana, Cuba, as follows: 


Disease 

Cases 

Deaths 

Disease 

Cases 

Deaths 

pipTifhfirift - _T- -_ 

11 


RiRiliHHBHHH 

■H 


Maliirift - - - - 




2 

jPoliornyoUtris _ _ _- 

nmura 



39 

4 


■! 

■MM 

HfiliMlilM 



Provinces—Notifiable diseases—4 uveks ended Jamiary 6, 1940 .— 
During tlie 4 weeks ended January 6, 1940, cases of certain notifiable 
diseases were reported in the Provinces of Cuba as follows: 


Disease 

Dinar 
del lUo 

Habana 

Matan- 

zas 

Bnnta 

Clara 

Cama- 

guey 

Oriento 

Total 


2 



5 


2 

9 

Diphtheria __ 

1 

17 

1 

2 

1 


22 

JT<y'lfwonn _ _ _ 

1 

48 





40 

Leprosy -----___— 


12 


1 


2 

15 

Malaria .-. 

3 

4 

1 

10 

6 

47 

73 




1 

4 



5 

^ - * - _ 

fnrop _ - 


1 





1 

Tuberculosis. __ 

12 

31 

25 

.28' 

14 

41 

151 

Typhoid fever. 

18 

82 

S 

81 

4 

20 

213 


PANAMA CANAL ZONE 

Notifiable diseases — Odober-December 19S9. —^During the months 
of October, November, and December 1939, certain notifiable diseases 
were reported in the Panama Catial Zone and terminal cities as 
follows: 



October 

November 

December 

Disease 







Cases 

Deaths 

Oases 

Deaths 

Oases 

Deaths 



4 


11 


18 


Diphtheria . 

19 


12 

1 

8 


Dysentery fainoebie)_ _ 

9 

2 

17 

2 

14 

8 

^bacill'»py1 - 

16 

14 

8 

6 

5 


liAprOj^ ' ' I-*_ - 

1 

1 

1 



Malaria _ 

83 

2 

125 

8 

198 

8 

. 

2 


4 



Meningitis, meningococcus _— 



I 




Mnmpa- . - -r ■■ r- r- 



1 




Pere^typhnid fever - - - 



2 


1 


PneiiTnnnia ^ 


12 




26 

Toliomvelltis_- _ 


1 

1 

1 

ItAliirMnng favAr _ _ _ _ 



2 




$eariet fever _ _ 

3 






Tobercnlf^s _—_-_ 


40 


18 


43 

Typhoid fever _—_ 


1 

2 








( 801 ) 
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SWEDEN 


Noilfiahle diseases—November 19S9. —During the month of No¬ 
vember 1939, oasob of certain notifiable diseases were reported in 
Sweden as follows: 


Disease 

Cases 

Diseaso 

Cases 

Ofirehroqpiiiftl nieningit.is _ 

2 

Pohomvelitis-. _ 

49 

Diphthefi.i _ . _ 

64 

Scarlet fever _ 

3,182 

40 

3 

•rf>ntery _____ 

9 

Sv|>hilis _ 

Fpidomio encephalitis.-. 

1 

Tvphmrt fexar _ _ 

Qoiionbea __ 

913 

Undulant fe\or_ 

8 

Paratvphoid fever 

19 

W (il’s diseaso___ 

10 




YUGOSLAVIA 

Commuvicahle diseases—4 weeks ended December SI, 1939. —During 
the 4 weeks ended December 31, 1939, certain communicable diseases 
were reported in Yugoslavia as follows: 


Disease 


Cases 


Deaths 


Anthrax 

Cerebrosjunal meningitis-. 
Diphthc 1 la and croup . — 

Djsenttiy . 

Erysipelas.. 

Favus.-. 

Lepiosy. 


13 

46 

864 

7 

219 

13 


4 

10 

79 

3 

10 


4 


Disease 

Cases 

Parfttvphftitl flavor __ ^ 

19 

PnhnmynUt.iR 

2 

ficarlot fi‘X 0 T _ _ 

362 

Seosis _ 

8 


13 


428 


20 



Deaths 


2 

7 
3 

10 

85 

8 


REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note. -A oumulati^ e table giving current Information reganjing the world prevalence of quarantinablo 
di'oa«K«5 appeared in the Pi’ni ir Health Reports of January 26,1910, pages 182-180. A similar table will 
appear in future issues of the Pxtblio Health Reports for the last Friday of each month. 

Cholera 

India — Madratt. —^During the woek ended January 27, 1940, 1 case 
of cholera was reported in Madras, India. 

Plague 

Egypt — Asy'ut Province—Abutig District, —During the week ended 
January 27, 1940, 11 cases of plague with 3 deaths were reported in 
Abutig District, Asyut Province, Egypt. 

Yellow Fever 

Colombia—Antioguia Department. —^Yellow fever has been reported 
in Antioquia Department, Colombia, as follows: Caracoli, December 
24, 1939, 1 deatb; Jordan, December 1, 1939, 1 death; San Carlos, 
December 16, 1939, 1 death. 

French Equatorial Africa—Fort Archambavlt, —On January 26, 
1940, 1 fatal case of suspected yellow fever was reported in Fort 
Archambault, French Equatorial Africa. 
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A FURTHER STUDY OP THE MODE OF ACTION OF 
METHYLCHOLANTHRENE ON NORMAL TISSUE 
CULTURES 

By Wilton R. Eablh, Cyiologi'tt, and Cabl Voegtlin, Chi^, National Cancer 
Institvte, United States Public Health Setvice 

In a previous paper (5) the authors described the action of 20- 
mctliylcholanthrene on a series of tissue cultxu-es of fibroblasts from 
the abdominal musciilature of an adult mouse. These cxiltures were 
gixwn in a medium which consisted of horse serum, chick embryo 
juice, and a physiological saline. The record of tlxese cultxrres wjxs 
carried to 59 days, or, in other words, to 54 days after the first addition 
of tlxe drug. Tlxe present paper is oonccraod with the later history of 
this series of cidUires (series 188), and carries the record up to a total 
time of 380 days after the first addition of methylcholanthrene. 

The data on cultures of series 188 have also been supplemented 
and confirmed by data from two otlier series of cultures (series 189 
and 191). Data on tliese two series are presented up to 262 and 252 
days, respectively, after first addition of methylcholanthrene to tlie 
cultures. At tliis time all three series of cultures were closed owhxg 
to a bacterial infection which had occurro<l a few days proviotisly. 

All of these cultures subjected to the methylcholanlhrono showed 
characteristic changes in the cells. These clmnges peisisted after the 
addition of methylcholanthrene to the cultures "^as discontinued and 
tlxe cultures were shifted into fresh medium. 

MAtKlilAUS AND MltiTIIOnS 

The general methods used in tliis study and the conditions of 
handling the cultures for all throe series are those previously outlined. 
For more detailed information reference is made to the previous 
paper (5). It may be emphasized that at no time during tlio life of 
these cultures were they subjected to wliite light and even after dis¬ 
continuance of the methylcholanthi'ene all cultures were handled and 
examined only under light of wavelengths of 480 m^ or longer. 

As outlined in the previous paper, series 188 consisted of 5 sets of 
cultures, each set including 6 cultures. The cultures were all originally 
aoaaas*—40 ——1 (803) 
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from freshly explanted strips of the entire thickness of the abdominal 
musculature of CgH mice. These sets were designated A, B, C, D, 
and E, respectively, and were subjected to culture fluids carrying 
concentrations of 0.1, 0.02, 0.002, and 0.0002 mg. of highly purified 
methylcholanthrone for each cubic centimeter of culture fluid, re- 
h])cotively, for the first four sets. At about 00 days, set B was reduced 
from 0.02 tng. to 0.01 mg. This concentration was continued through 
the rest of the time the cultures were left in contact with the carcino¬ 
gen. Set E received no methylcholanthrene and served as a control. 
In all cultures which received the carcinogen it was added in the form 
of a fine suspension in the culture medium. 

Series 189 was explanted as strips about 1X15 mm. in size, all cut 
from a stock culture originally explanted about 180 days earlier from 
the dorsal musculature of a CsH adult male mouse. Growth of 
fibroblasts from these strips was excellent. In this series 26 cultures 
were started, of which 3 received no methylcholanthrone and served 
as controls. These 3 will be designated as set 189-E. The remainder 
of the cultures, which will be designated as set 189-A, wore started on 
0.01 mg. of methylcholanthrene per cubic centimeter of culture fluid 11 
days after explantation into fresh flasks. This concentration of m ethyl- 
cholanthrene was continued, as noted below, up to a total time of 230 
days after first addition of the carcinogen to the cultures. 

Series 191 was originally explanted from stock cultures of adult 
ejEL mouse subcutaneous connective tissue fibroblasts which had been 
carried in culture m the above described culture medium for about 180 
days. Strip cultures similar to those of series 188 and 189 w’-ore used 
as explants. These were transferred to 29 fresh flasks. Methylcholan¬ 
threne was added in these cultures 16 days after this explantation. 
As in series 189, 0.01 mg. of the carcinogen was used in each cubic 
centimeter of fluid culture medium. Those cultures will be designated 
as culture set 191-B. A group of 6 control cultures was also started. 
This control group was not subjected to methylcholanthrene and will 
be designated as culture set 191-E, 

To allow ready comparison of the conditions used in those cultures, 
the respective culture conditions and transfer frequencies have been 
summarized in chart 1. 

In some older work, never reported, a study was made of the char¬ 
acteristics of several strains of cells isolated from rat tumors which 
arose subcutaneously in Wistar rats following the injection of about 
10 mg. of methylcholanthrene in each rat. All tumors arose at the 
injection sites. One strain of these timior cells was carried for more 
than 90 days in culture in the same standard medium previously 
described (5). This strain was finally closed for lack of immediate 
use. The cells of this strain are compared briefly with the mouse cells 
treated with methylcholanthrene in vitro. 
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CONTINUED HISTOBT OF THE CULTURES OP SERIES 188 

At the end of about 60 days after the first addition of methylcholan- 
tlirene, a nrnnbor of the cultures, particularly in set A, had died or 
were in such poor condition that it was useless to carry tliom loTi^er. 
In sets C and D a number of the cultures were sacrificed for exaiuina- 
tion and several were lost through accident. No cultures wore sacri¬ 
ficed from set B, however. Since it was desired to keep exposure of 
the cultures to light down to the lowest practicable level in the period 
from 00 to 114 days after first addition of the carcinogen, the cultures 
were subjected only to infrequent brief microscopic examination. 

At 98 days after first addition of the carcinogen it was observed 
that thi’ough aU the methylcholanthrene-treated cultures there was a 
noticeable amount of cell disintegration. In the controls there was 
markedly less. In sets C and D there was practically as much disin¬ 
tegration of the cells as was seen in the surviving cultures of sets A 
and B. In all of the living cultures, however, occasional cells in divi¬ 
sion were seen. 

Degeneration became increasingly severe with age, until at about 
115 days after methylcholanthrene was first added to the cultures their 
condition was such that it seemed unsafe to carry them any longer in 
the carcinogen. At this time the series consisted of 1 culture from set 
A, 3 from set B, and 1 from set D. The A and D cultures were in 
extremely poor condition. The addition of methylcholantlirene to the 
cultures was therefore discontinued. Fifteen days later the cultures 
were all removed from the respective flasks and representative strips 
out from them. These strips were rinsed in saline and then explan tod 
into fresh culture medium to which no methylcholantrciie was added. 

Of these various cultures, those from sets A and D both died. One 
culture from set B was lost by accident. A second culture from sot B 
showed some growth, but on a later transplantation showed only 
sparse growth and soon died. The last culture of set B, wdien it was 
transplanted, was transferred as 3 strips, each to a separate flask. 
Each of these strips grew satisfactoiily. The control flasks, from a 
culture of set E transplanted at the same time, grow in their usual 
luxuriant manner. 

Within a very few days after the transplantation it was obvious 
that the growth of the carcinogen-treated cells of the 3 surviving cul¬ 
tures was quite different from that of the controls transferred at the 
same time. Whereas the controls showed their usual luxuriant, some¬ 
what loose growth of clear, nongranular cells of relatively uniform 
size and spindle shape, the carcinogen-treated cultures showed a smaller 
growth area of extremely granular cells. These cells manifested groat 
irregularity of size and shape. In contrast to the colls of the controls, 
these cells seemed to have a greater tendency to assume rounded, or 
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circular, flattened shapes. The general nature of tins difference is 
shown by comparison of two later photographs, figures 2 and 3. 

Since it was certain that at least traces of carcinogen remained in 
the cultmns, they were subjected to only very limited examination lor 
about 90 days after this first explantation, for fear that excessive ex¬ 
posure to light might have an injurious action. All of these examina¬ 
tions were made under light of 480 m/i wavelength or longer. 

An examination of these cultures 25 days after onoission of raethyl- 
cholanthrcne and 10 days after transfer to fresh flasks showed that, 
whereas the controls were growhigwell and were forming rather diffuse 
cultures of cells free from gross granulation and necrosis, the cultures 
which had been treated with the carcinogen still tended to form a 
fairly dense growth of distinctly more granular cells. This growth 
already showed marked evidence of central necrosis and also showed 
some slight diffuse peripheral necrosis. At this time the cultures 
were transferred to fresh Carrel flaslis and continued growing, with¬ 
out, however, losing characteristic differences from the controls. A 
representative area of a carcinogen-treated culture, photographed at 
38 days after discontinuance of the carcinogen, is shown in figure 3, and 
may be compared with figure 2, a typical control culture. 

Up to June 22, 1939, these cultures had been carried 266 days after 
the carcinogen was first omitted. During tliis time they were trans¬ 
ferred to fresh flasks from 13 to 15 times, different cultures having had 
slightly different intervals of subculture. After tlie first transfer the 
cxiltures grow rapidly. In addition to these 13 to 15 complete changes 
of culture medium, each culture was soaked for at least 1 hour, with 
1-cc. lots of saline at each culture fluid change. Tliis totaled more 
than 100 washings for each culture. Each culture also received more 
than 100 fresh 1-cc. lots of fluid culture medium. These lots were 
each loft in the flask from 2 to 3 days. In spite of tliose numerous 
changes of culture fluid, with necessary consequent reduction of 
mclhylcholanthrone concentration in the cultures to extremely low 
levels, this strain of cells maintained a chatacleristic morphology and 
physiology quite diffeient from that of tli<‘ controls. Tho difl’erences 
observed between tho methylcholanthrene-lreatcd strain and its con¬ 
trols, as characterized in cultures of from 100 to 260 days after dis¬ 
continuance of tho methylcholanthrene, are summarized below. A 
comparison is also made of these 2 cell strains with a strain of rat sar¬ 
coma cells which arose from tlio injection of methylcholantbrono and 
winch wore carried in culture for more than 90 days. 

1. After explantation the rate of increase in the diameter of the 
carcinogen-treated culture was slower than was that of the control. 
This is illustrated in chart 2, which shows data from a group of 4 
control cultures and a group of 6 carcinogen-treated cultures of series 
188. The data presented in this chart were obtained from 165 to 181 
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days after removal of the cultures from the carcinogen. In respect to 
this relative retardation of the rate of increase of diameter of the 
culture, the carchiogen-treatod cultures were similar to cultures that 
were studied from the tumors induced in rats by injection of methyl- 
cholanthrono. 

2. The control colls [rom set E hud the tondency to form rather loose 
cultures vith veiy diffuse edges cuiciju^gen-treate<I colls tended 



Time in days 

CiiAhL i —Cui ve^ showinij tho rato of lacreaso m the dumotoi of (w{uu>i,en-tit iitcd cultuioi u.ii<l <• mtrols 
The ontrol sot t )nsiste(l of 1 ciiltuios from senes iss, the laitinoRCii-trealod set iruludetl « (tiltiiKs 
('m \ es woxe btai ted at lf>5 doy& after omission of the twcinogens 

to form extremely compact cultures with shaiply def ned edges. Tliis 
difference is illustrated in figures 1 and 4 which show representative 
control and carcinogen-treated cultures. The caremogen-treated 
culture here shown was taken at 67 days after removal from the 
carcinogen, and 13 days after the last transfer to fresh flasks. Tliis 
dissimilarity of culture architecture was regularly seen even when the 
two cultures were grown side by side in the same flask. An instance 
of this is showui in figure 7. In tliis figure are shown two such cultures 
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growing under identical conditions in llie same cultiu'o flask. The 
small dense culture is from series 188 careinogon-treatod colls, al)o\it 
172 days after the carcinogen was omitted. The larger, diffuse 
culture is a control. Both cultures had growui in this flask about 
7 days when the photograph was taken. In figure G is shown a low- 
power view of a 7-day cidture from the fifth in vitro generation of a 
rat sarcoma induced by mothylchoknthreno. In spite of the dif¬ 
ference in the lighting of the cultures, the remarkable similaritj of this 
type of culture architecture to that of the carcinogen-ti'cated culture 
is readily seen by comparing figures 6 and 7, w'hilc the equally notable 
difference from the architecture of the control culture is also easily 
seen. 

3. While the control cultures grew for quite loiig periods of time 
with practically no central necrosis, the carcinogen-treated cultures 
showed marked central necrosis at about 15 to 20 days after explanta- 
tion. This is illustrated, for instance, in chart 2. In this respect the 
carcinogen-treated cultures were definitely similar to cultures of 
sarcoma which we have examined and which arose finm intramuscular 
or subcutaneous injections ol methylcholantlirene into rats. 

At about 15 to 20 days after the transfer of carcinogen-ti’oatcd 
cultures Uiere was often a very slight diffuse necrosis throughout the 
cultures. Frequent mitoses were observed, often in close juxta¬ 
position with necrotic cells. This same phenomenon was also observed 
in the rat sarcoma cultures. 

Tlus difference in the necrosis rate and necrosis design of the 
methylcholanthrone-treated cultures and their controls was even more 
clearly shown in two seta of slide cultures which were examined. 
After the original explantation these two sets received no fresh culture 
meilium. C'onsecjuently, unlike the flask cultures, on which medium 
was changed every 2 ilays, the slitle cultures uae<l their medium to 
exhaustion. In these cultui'cs, at 5 days after explantation, all of the 
methylcholatdhrene-fi'oated cultures were entirely necrotic. In the 
control cultures, in some of which Uie cell cluini) was of substantially 
larger size, the cells were merely ralluu’ gianular, aiid sometimes 
slightly roun<l<‘d. There was no general iw'crosis. 

4. While the control culttires showed ceUs extremely free from 
gratiulation and fat droplets, the carcinogen-treated cells showed a 
definite toiuleucy to gi’eater granulaiity and a greater amount of small 
fat droplets. This may be seen, for instance, by comparison of figure 
2 with figures 3,5,12, and 14. This same temlency w'as also charactor- 
btic of the cultures of metliyleholanthrene-induced rat tumors which 
we have examined. 

6. In tlic conti'ol cultures tlio cells had a tendency to form slightly 
flattened spindle shapes, often with long terminal threads at tho ends 
of the cells. This may be seen in figures 1, 2, and 11. There was 



Febluary 23, 1940 


310 


often a characteristic connection of the cells by these terminal processes. 
In the methylcholanthreue-trcated cultures, those long, slender 
terminal processes were almost enturely absent, and even when seen, as 
in figure 12, appeared shorter and less slender than usual. The 
teiminal piocessos of these caicmogcn-treated cells were short, blunt, 
oltcn lobulated, ameboid, iiicgular membraue-hko. Viaious lorms 
ol this growth may be seen in figures 3,' 5, 10, 14, and 15 In this 
respect, they were quite similar to the cultures of methylcholanthrene 
tumor cells, as may be seen from figure 9 

6. In the control cultures the cells showed a general tendency to 
xemain laterally discrete from one another, as may be seen from 
figtures 1, 2, and 11. In the carcinogen-treated cultures there was a 
definitely marked lateral adhesion of the cells to one another. This 
lateral cohesion of the cells was manifested by the formation of broad 
ribbons of cells, and, commonly, sheets of cells These may bo seen 
in figures 3, 5, 10, 13, 14, and 15. 

Where the cells were terminally joined to each other to foim ribbons 
of cells, these ribbons were of relatively uniform diameter along 
theii length and without great constiiction in passing from one cell 
to the next, as shown in figure 12. These ribbons wore sometimes 
quite long and smooth. In other cultures they were quite inegular, 
arborescent, with inegular branchings. Different types of tliis ribbon 
structure may be seen m figures 10 and 12. In numerous instances 
long ribbons extended out into the culture medium, then turned, and 
the peripheral end finally joined with the mass of the cultuie, or with 
ano&er ribbon, and so produced an enclosed area of cultmo meilium. 
In further gix)wth of ^e culture this frequently gave tlie extreme 
appearance of a fenestrated cell layer, as shown in figures 13 and 14, 
where just such a process of enclosure has taken place. 

Wlxore sheets of cells occurred the constituent colls of the sheets 
were so closely adhei'ent as often to appear as epitlielial slieets with 
typical opitlieliaJ-like edges. These edges were lobulated, niflled, or 
in some cases showed strands or ribbons of cells. These forms may 
be seen in figures 4, 5, and 15. Wo have seen similar sheets in cultures 
of the Walker 256 rat mammary carcinoma. We have not, however, 
so far observed this striking lateral adhesion with sheet formation in 
nearly so clear a form in cultures from methylcholantlmone-induced 
rat tumors. It was usual in these tumor cells, however, to see the 
degree of cohesion shown in figures 8 and 9. 

7. Whereas in the control cells there was often a slight rippling of 
the extreme terminal processes of the cells, in the methylcholanthrene- 
treated cdls, as may be seen from figure 15, this rippling was often 
extremely prominent and extended, in numerous instances, well up 

I The thread like objects seen m figure 8 are not all processes but are due to a badly scratched Carrel flask. 
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PLATE I 



Figure l —Control ciiltiirp Irom serKs l«K I ow ixmtr to show m n( i il stmcfuic of tlu cullurt Noto 
loosentss of the iultmc the spmdU shape of the cells then lem^, sleneiir termmil processes and thc/lack 
of Utejal cohesion 'I he phenoenraph was taken whe n the caremoRen treated ce Us of tin senes had been 
rcmo\tel from the caremogen lor 172 days T he. culturt was transfened to a fiesh flask 7 ehys earlier 
This figure and figure 2 aie le present atm ot the contiol cultures While controls weie cnirud on *111 
cultures, the appcirana of all controls was so siniilai the y will neit be inesenleei except to illustntc some 
si>ociil iKwnt X 38 



Figurf 2—a hight'r power view of a control culture from the same set of senes 188 This culture was 
taken 172 days after the tarcinofion was omitted from the treated cultures and 7 days after the last transfer 
to fresh flasks Note the characteristic coU shape, long slender termmal processes, and lack of lateral 
cohesion X 290 
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PLATE II 



rr tRi i —r\rciQoi,cn tit itcd culture ol stius 188 (U^b lit i tht cucint{,tn wis onutU 1 and 14 da\s 
iftir tnnsfci It fresh flvsk NcU irrei,ulir cell si/e ind much j,ianulitun within the cells Ihe large 
cell m the untei seemed to have thiee nuclei X 2 K) 



PicuRE 4 —Careinogon treated culture from scries 188 at r? days after discontinuance of the carcinogen 
and U days after the last transfer to ftesh flasks Note the density of the culture the sharpness of the 
edges of the culture and the epithelial like character of the growth resuUmg from lattnl cohesion of the 
cells X3S 
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PLATE 111 



riGURL *■ —HiLhcr of cullurc f i c ucinot,tn ti vU I culture from the simi set as in fijiuri 4 Note 

the cpil hi li U like s of u lib X Rbout JBO 



Fiqurl 6 —Low power pht toj,nT h of a 7 day eld strip culture of a rat sarcoma which arose from the sub 
calanooub mjcclion of methylcnolanthrenc Ihis tumor had been carritd t/i rr/ro for hve {.enerations 
Although the liehtmt, of the cullurc is ditUnnt the similarity to the caremogen treated culture m figure 7 
lb obvious while the dibbimilarity to the control culture m that figure is equally clear X 22 
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PLATE IV 



!E!igue£ 7.—Low-power photograph of a caroinogen-treated culture and a control, both from series 188, 
growing side by aide in the same flask. This photograph was made about 172 days after the carcinogen 
• was discontinued from the caroinogen-treated culture and about 7 days after both cultures were explanted 
to this flask. X 
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PLATE V 



FIGURE g.—Goncxal a‘U arrangement in a culture of a rat tumor which orIginat.ed from the action of 
methylcholanthreno. Note the density of the culture and the sharpness of its outer edges. Note the 
presence of some lateral adhesion of the cells and the similarity of these features to those of fleures 10 
and 14. 



Figure 9.—Higher power view of the same culture, from a rat sarcoma, shown in figure 8. Note the lack of 
long slender terminal processes on the cells, the tendency toward amoeboid edges, and the granularity 
of the cells. Note the similarity of the cells to those shown In figures 10 and 14. X 290. 
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PLATE VI 



Figure ifl —(. ircmomn tu lUU culture liom sents JSS di^s liter uinoval lioni the carcinoRcn md 1 
day ifter e \1>1 ml ^tlon t o x fri sh fl wk JN ote the 1 xU r x\ idht sion ol the u Us the form Uions of long i ihbons 
of colli, the abicncc ol long sl( ndu tcmimal procc ssi b ind the imoe bold edge s ol the allb X i9() 



Figure U —Control on culture shown m fij:uic 10,1 day after transfer to fresh Uask Note) the lack of 
latcm adhesion of the cells, the long slender all processes, and the relati\o absena of amoeboid luffling 
erf the cell edges X 290 
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PLATE VII 



Fioi Rr 12 —C ull urt fioni s( ru s ISS, l( 2 <1 b tUU i omission of t ht carcinogen and 7 dlys iftc r c splmtation 
to \ fusil flisk Note the ribbon or rod like structuic ol the alls Note also the t,ranuUUon ^Mthin 
the alls >< 290 



FiGunr 13 “Culture from siius 188 265 days ifUr omibsion of the caxcmogtn and 7 days after last transfer 
to fresh dask Note the ribbon like btruciuro of the edge of the culture and the enclosuro of spaces by 
growing ribbons of a 11s X 290 
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Plate Viii 



riGUiiE 14 “-Culture flx)m merits 188 162 days afttr omission of thi cucinoM n md <1 ivs vfttr last tr insftr 
to Ircbh flibk i hi^htr powtic I pUttofei iph of such vn irtt as tint slu)\\a in figure 13 X 2 HJ 



Fiotma 15 —Fdge of epithelial like sheet m earemogen treated cultures of sent s 188, (7 days after diseon 
tinumce of carcinogen and 12 days after last transfer to fresh flask Note the epithelial like lobeb (f the 
sheet and the nppling of the edge of the bhc et X 720 
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PLATE IX 



Ji iRi 1( (iirtinomu InaUd (ullurt liom stnis Ul ill Ihiscultiiic wis c vnic 1 lOl (la\s ifttr the 

t ircino^n was omitted \nd the photoi,iaph w is txk n " diys iftd tlu list ti insfii Net tint in th s 
lua tlu M iK i il uthitte tuK ol tht culturt is that of mUiiusiiit, iibl e ns ol tells Not tli it th si iil h r s 
h it ill phii s anthill tlu phsmieh I X IH 
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the sitlofe ol tlic collt.. Tliis was seen even in long, slender cells. Tliis 
rippling, in some iiistanoes, was quite extreme. Actual pinooytosis 
was never observed in metliylcholanthrene-treated cultures although 
it was observed in raethyloholanthrene-induced tumor cultures. 

8. While in the control cultures, even at an advanced age, there 
was great uniformity of cell size, in the carcinogeu-trcatetl cultm-es 
there was a great irregularity in the size of vai’ious cells at an extremely 
early age in the gi'owth of the culture. This may be illustrated by a 
comparison of ligures 2 ajul 8. It may be note<l that tliis change w'as 
also obseiwcd in cultures of cells from tumom which resulted from the 
injection of mothylcholimthreno into rats. 

At about 83 days after removal of the cultiu’es from methylchol- 
antlirene, a total of 12 mice were injected with one culture each of 
these carcinogen-treated cultures. In no instance did there result a 
growth of any type, although all mice were held for at least 180 days 
after injection. 

HISTORY OF SERIES 189 

Series 181), for the same reasons as outlined for series 188, was 
examined only infrequently during the first 100 days of its growth. 
During this time (hero was noted some degenerative action from the 
methyleholanthrene but not sufficient to result in the destruction of 
the cultures. There was obvious retardation of tlie growth, however, 
as the treated cultures grew at a substantially slow'er rate than did the 
controls. This slower rate wms evident in both the lesser diameter 
and lesser density of the eareinogen-treated cultures. Because of the 
increased degeneration of the cultures in tlie same flask with the 
passage of time, the cultures were transferred to fresh flasks at about 
101 days after the first addition of carcinogen. Methyleholanthrene 
was immediately added to each subculture of this series. 

In the first sulxuilturo in the presence of methyleholanthrene, the 
cultures which received the carcinogen sliowed a striking retardation 
of the rate of iuereaso in the diameter of the enl(.ur('s when compared 
with control cAiltures. This retardation was quite comparable to 
that shown in chart 2 for series 188. In spite of this retardation in the 
rate of increase in the diameter of the eulturo frequent mitoses wore 
observed. As with series 188 and 191, growth was very dense. The 
cell forms and characteristics were quite similar to those observed for 
series 188 and 191. 

Except for the loss of a few cultures from this series as a result of 
accident, all cultures survived until this first transfer. Later sub¬ 
culturing, with division of the cultures, increased the length of the 
series substantially and could have increased it even further. Owing 
to limited facilities for handling laige numbers of cultures this series 
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was later reduced to about 10 cultui’es, all derived from a single 
original cultui’e. 

While the increase in diameter of aU of these cultures was slower than 
that of the controls, it was stid sufficiently rapid that cultures were 
routinely obtained from which 8 healthy explants could be cut. 

Since tliis series was still being cairicd in methylcholanthrcne at the 
time it was dosed owing to bacterial hifoction, it will not bo considered 
fuilher. Insofar as this series was followed it apparently ran an 
identical course with scries 188 and 191. 

HISTOET OP SERIES 191 

Series 191 consisted of stock fibroblasts of subcutaneous oiigin. 
This series followed a course generally parallel witli that of series 188 
and 189. After addition of the carcinogen to the cultures there was 
some degeneration within about 30 days. Fi-om this lime on through 
the fiirst transfer generation the diameters and densities of the cultures 
were substantially leas than of the controls. Mitoses were sometimes 
observed but were not studied closely. 

These cultures were transferred to fresh flasks at different intervals 
from 88 days after the carcinogen was first added. In these new 
flasks, except for the 2 cultures noted below, the carcinogen was con¬ 
tinued. In chart 1 the set of cultures which was continued in car¬ 
cinogen is designated as 191-B. In this second transfer generation 
and in later generations in the presence of methylcholanthrone tlie 
cultm’e diametei's, as in series 188 and 189, increased at a rate slower 
than those of the controls. In these carcinogen-treated cultures tlio 
cell density was substanthdly increased. As with the earlier series 
the presence of extensive necrosis was less prominent than during the 
first generation in all cases where cultures wej’O transferred to new 
flasks at least every 1.5 days. For freslily transplanted cultures there 
was little marked degeneration in tlie zone of migrating cells. 

At 5.5 days after first addition of methylcholanthrene to the cul¬ 
tures, the carcinogen was omitted from one culture, No. .5. Fn)m that 
time on and in subsequent transfera no more carcinogen was added 
to this culture. The covu-se of this culture is shown in cluui 1, set 
191—55. This culture strain continued to show recognizable lateral 
adhesion of the cells 170 days after the addition of the carcinogen was 
discontinued. At 146 days after the first addition of tho mothyl- 
cholanthrene, culture No. 23 of sot 191-B was subdivided into 6 
cultures. Of these, 3 were carried on in the cai’cinogen as a group of 
set 191-B, and 3 were removed from tho carcinogen and were there¬ 
after transferred with no further addition of carcinogen. Those 3 are 
designated in chart 1 as cultures 191-146. These cultures, aU origi¬ 
nally from culture No. 23, totaled 22 at the time the series was closed 
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because of bacterial infection. Of these, roughly half were being 
carried on in carcinogen, while the other half received no carciirogon 
after 146 days. Up to the time the scries was closed, that is, 250 days 
after first addition of carcinogen lo the cultures and 105 days after 
addition of carcinogen was discontinued in lialf the sot, no marked 
difference could be detected between cultures of the two halves of the 
set. Both halves were radically changed from the controls. 

The following comparison may be made of the careinogen-treated 
cultures of series 188 with lliose cultures of scries 191 which wore 
removed from the carcinogen after 145 days and then carried 90 days 
in culture media to whicli no carcinogen was added. 

1. While actual growth curves wore not made, it appeared that the 
rate of increase of the diameters of these cultures from series 191 was 
even slower than that of any of the other carcinogen-treated cultures. 
It was certainly slower than that of any of the control sets. In fact, 
for the limt 30 days after removal from the carcinogen doubts were 
experienced as to whether the strain would continue lo live. Later, 
hmvever, the growth rate S(‘emcd to improve slightly. 

2. Carcinogen-treated cultui’cs of scries 188 had a definite tendency 
toward iati'ral cohesion with residtant formation of cell ribbons and 
shei'ts of limited area. Many loose cells were seen at the edges of 
SOUK' Old t lire's, though these cells did not show long terminal processes. 
In this set of series 191, however, the tendency to lateral adhesion 
was far more' exaggerated. E.xtremcly few loose cells wandering out 
fiiun the culture were seen. All cultures showed one, or both, of two 
general types of arohitecturo. The less frequent of these types is 
showui in figuri' 16 and consisted of an interlacmg meshwork of cells, 
probably a modified fonn of the cell ribboning seen in the earlier 
cultures. In figure 17 is shown the more typical, and generally the 
oidy, ty|)(' of arehitccUiro soon in the cultures. The growth here wns 
generally that of a very closely fused epithelial sheet. Even when 
<‘lunips of <‘olls bail (loated loose from the main clump and had re- 
anchored tlii'm«elves on the surface of the clot at a distance there 
was an aliuo'd complete absence of spindle forms. In all instances 
the c(*lls were shoet-liki', coherent. The photographing of these cells 
was (|uite difficnll owing to the fact that they were spread out so thin 
that their edges fonnod very poor refractive images. These two 
fonns of c(*Il gi'ow'th W'ere not limited to the fluid interface of the clot; 
tliey were of regular oceurrenco both on the glass and fluid interfaces 
aiul also w'ithin the body of the clot itself. 

3. The prevalence of central necrosis in Uie culture after about 15 
days was at least as great as that in the carcinogen-treated cultures 
of series 188 and was far more accentimted than in the controls of 
either series. 
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4. The tendency of the colls to show increased granulation appeared 
quite as accentuated as in the carcinogoii-trouted colls of series 188, 
but not more so. They possibly showed fewer fat droplets. 

5. In an examination of the carcinogen-treated cultures of series 
188, all appearances of the cultures suggested that the carcinogen- 
treated colls were far more labile organisms than the cells of the con¬ 
trol cxdtures, and were quite similar in this respect to those of the 
carcinogen-induced sarcomas studied in the rat. With cultiu'es of 
series 191 this increase in lability appeared even more accentuated. 
Aberrant coll foims were more common at earlier stages after trans¬ 
plantation to fresh flasks. There was also more diffuse necrosis at 
earlier stages. 

6. In both series numerous mitoses were observed. 

It may be noted that although the controls of series 191 showed 
just a trace of lateral ceU cohesion, winch was almost certainly due to 
traces of contamination with methyleholanthrenc from the glassware, 
nothing lUce the degree of change observed in the ctiltures ddiberately 
treated with carcinogen was ever observed in the controls. 

One point is of marked interest in connection with both series 189 
and 191. In both of these series the cultures that were treated with 
the carcinogen showed at all times loose ciystals of mothylcholan- 
threne lying around, through, and on the plasma clot of the culture 
medium. While in the early stages of the cultures subjected to the 
carcinogen there had appeared a degenerative actioix of the carcinogen 
on the colls, in the later stages it was the usual thhig to see these 
carcinogen crystals in close juxtaposition with, or sunnunded by, cells 
which were quite as healthy as other cells situated at a distance from 
the ciystals. Further examination of the cidturcs showed mnnerous 
cells which actually contained crystals of the carcinogen. In ono 
instance a cell was scon with a ciystal the length of wdiich w^as roiighly 
four times the diameter of the average coll in tlie culture. The cell 
which surrounded this crystal was much larger than usual. It showed 
a clear periphery wdtli a very granular cytoplasm j\ist surrounding 
the nucleus and the ciystal. The relation of the crystal and the cell 
was so clearly defined that there could be no q\iestion that the ciysbil 
lay actually within the cell itself. 

DISCUSSION 

Creech (j8) studied the effect of methyleholanthrenc and of 1:2:5:0- 
dibenzanthracene choleic acid on fibroblasts of the tissue surrounding 
the ribs of embryonic mice. For each cubic centimeter of culture 
medium 0.01 mg. of carcinogen was used. The cultures were grown in 
hanging drop preparations in chicken plasma, chick embryo extract, 
and saline. Cultures were studied at 44 to 45, and at 70 hours. The 
relative areas of the cultures studied were determined and the number 
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of mitoses counted. Controls wore carried in the noncarcinogenic 
hydrocarbons, plienanthreno choleic acid, and acenaphthcne choleic 
acid, in dcsoxycholic acid, and mth no hydrocarbons. Within the 
short period studied there \\as found a marked increase in the out¬ 
growth of cells in cultin*cs ^\hicli received the carcinogen. Chromo¬ 
some abnoimalities weie aho repoited in detail. From our own data 
during the liist 2 or 3 days of culture no such stimulaiion as (hwcli rc- 
porlcd was observed. 

Mauer (?) studied the action of 3:4-benzpyreuo, 1:2-bouzanthra- 
cene, r.2:5:6-dibenzanlhracene, and 2()-methylcholanthrcuo on chick 
fibroblasts taken from the pooloralis of 10- to 14-day chicks. These 
cells were culti\ ated in ehi<*ken plasma and chick embryo extract. In 
concentrations of 1/40,000 and 1/400,000, respectively, he fotind 
growth noti(*eably retarded in the carcinogen cultures at 1/400,000 in 
20 clays (7 to 8 passages), while in the 1/40,000 concentration the 
retardation was noted in from 4 to 6 passages. There was also marked 
degeneration from the carcinogen. Mauer noted many abnormal cell 
fonns and abnoimahties in cell cleavage. These findings coincide 
with our own. No attempt was apparently made in either Mauer’s 
or Creech’s work to control the action of light on the cells. 

The results reported in this and the precodhig article (5) have showm 
a definite initial retardative effect of mothylcholantlirene on the 
grow th of rat fibroblasts and on 8 different strains of intramuscular and 
subcutaneous mouse fibroblasts. The carcinogen also had a definitely 
injuiious initial effect on these various cells. This effect was quite 
striking in a series of rat cells subjected to white light. It was less 
noticea1)le but definitely present in tlie 3 series of mouse cells not 
subjected to while light but handled in light of 480 wavelength or 
longer. In spite of tliis initial retardative and toxic action these cul¬ 
tures continued to live in a culture medium saturated or nearly satu¬ 
rated with carcinogen and coiithuied to grow imdor these conditions 
for extended periods of time, <‘ertaiuly for as long as 265 days. Prom 
all indications this growtli wouI<l pcrsumably have continued much 
longer or indefinitely. 

''Hiat the greater su<*cess in the growth of tliese scries 188, 189, atid 
191 of mouse cells was due solely to shielding them from white light 
is unlikely. Nor is it i)robablo tl)at this greater success was due to 
the use of moiise tissue instead of the rat tissues which were used in 
the earlier series. Our cultural conditions in the absence of carchiogen 
have grown either type of tissue with equal facility. Another factor 
wliich probably played a large rdle in the satisfactory growth of these 
cultures in methylcholanthrene is that while in the early series of 
rat-tissue cultures an attempt was made to transfer the cultures into 
fresh flasks about every 10 to 15 days, in these last 3 series of mouse 
tissues much longer transfer intervals wore used. In view of the 
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severe retarclative action ol mctliylcholauthrciie on the gro^\til oi 
the cultures the old transfer time of 10 to 15 days was almost coi'tainly 
insufliciont to allow the cultures to compensate fully for the loss of 
cells resulting fioni sucli transfer. The result was that at caeli such 
toansfer the culture became progrossi\ ely smaller. This is particularly 
well exemplified in series 170, set A (see ref. (5), page 378, chart 1). 
With series 188, 189, and 191 the experience previously acquired in 
handling strip cultures (S, 4) allowed the use of such cultures and 
permitted them to be earned uninterruptedly in the same flasks for 
more than 100 days. This eliminated loss of cells resulting from 
frequent transfer. In view of the marked necrosis and the clouding 
and disintegration of the clot after about 90 days, more satisfactory 
results would probably be obtaineil if the cultures, while in methyl- 
cholanthrene, were transferred about every 60 days. 

While the results obtained have shown that under the experimental 
conditions used methylcholanthrene had a definite initial rotardative 
and injmious effect on the cultures, its later effect is not so easily 
interpreted. With rofereuco to this later action there seems to bo 
no question that the carcinogen definitely caused a retardation in the 
rate of increase in the diameters of the cultures subjected to it, and 
that this retardation persisted after the carcinogen was omitted from 
the cultures. The cell density, however, was far greater than the 
density of the contiuls. Li view of this iticrease in cell density, 
the relative diameters of the control and carcinogen-treated cultures 
are no accurate criterion of their relative actual rates of growth. Wliile, 
therefore, the first effect of the carcinogen on the culture was to cause 
retardation of growth, present data do not justify a conclusion as to 
whether this rettmlation continued or finally gave way to an accelera¬ 
tion of growth. This point must remain for further study. It should 
be emphasized, however, that thero was a definite change in the char¬ 
acter and type of growth. 

The Cjll strain of mice used in this study has proven itself (juile 
susceptible to the action of methylcholanthrene in vivo, as mice ol 
this strain have shown tumore at the site of uitranniscular or sub¬ 
cutaneous injection with great regularity (/, 8). For instance, at 
about the same timo scries 188 was started in this labomtory. Dr. 
E. W. Wallace, in the course of some of his own work, injected 20 such 
mice, some intramuscularly, some subcutaneously. Each mouse re¬ 
ceived 2 mg. of methylcholanthrene in lard. All of those mice devel¬ 
oped tumors at the injection sites in from 80 to 106 days. 

Shear (8) foimd tliat methylcholanthrene crystals without lard 
exercised a carcinogenic action in a tune comparable to that required 
when the carcinogen was injected in lard. We are probably justified 
in assuming that these crystals dissolve in the surrounding tissue 
fluids to create, directly around the crystals, an area or field of fluid 
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more or less saturated ^^ith the carcinogen. Under the conditions we 
used in tissue culture the medium was also essentially saturated, or 
very nearly saturated, with the carcinogen. If other conditions 
wore as lavorable in ritto as in pivo it would appear that in cariying 
a strain of ciiltuj*es in the carcinugeii for as long as 114 days, as in 
scries 188, or 145 days, as in series 191, the cells of the cultures would 
have had ample time to assume changes of a malignant natuie It 
is, therefore, signifieaut that while the colls of series 191 55, ex])osed 
to carcinogen for 55 days, showed only very slight cohesion, the cells 
of series 188, exposed for 114 days, showed clearly defined changes, 
while the cells of series 191-146, exposed for 146 clays, showed even 
more extreme changes In other woixls, the cells in the culture were 
undergoing definite changes at a time when in mvo the tumors would 
have been appearing. This observation, together with the fact 
that nearly all the changes observed in the ccUs In oHro were such as 
to make the cells more closely identical with the tumor cells induced 
by mcthylcholanthrone in vivo^ seems to show that in vitro wo ha\e, 
to at least a certain extent, reproduced the m vivo action of the ecr- 
cinogen. 

At about 83 days after the carcinogen was omitted from series 188, 
each of 12 mice was injected with one culture of this series. WliUe 
these mice w^'cre held far in excess of 120 days they never showed any 
signs of tumor. For tlie final recognition of the malignant cells, with 
our present inadequate criteria, it is necessary to rely on the produc¬ 
tion or nonproduction of tumor at the site of inoculation of the cells. 
The present results, therefore, furnish no conclusive evidence that 
the transformed colls resulting from the action of the carcinogen on 
these fibroblast cultures were malignant. However, so far only 12 
mice have been injected and this number is too few for a conclusive 
result. Another complicating factor at present impossible to evalu¬ 
ate is that these injected cultures had been grown for more than 
one year in an entirely foreign culture mediiun (mouse cells in horse 
serum and chick embryo extract). What adaptation is necessary 
to reintroduce them to their normal in irivo medium we do not at 
present know. It should be emphashsed, however, that although this 
final proof of the malignant nature of those cells treated in tissue cul¬ 
ture with methyloholantlu'ono is lacking, in their morphology and in 
their cultural characteristics tlxey have undergone changes which 
bring them recognizably closer to, and in many features identical 
with, the malignant cells which we have studied in tissue culture 
from tumors which arose in rats foUowing subcutaneous methyl- 
cholanthrene injoctionB. In other features, as, for instance, in the 
extreme cohesion of the cells, it is possible that the change in vitro 
has gone even further than the in vivo change. Further, all of these 
changes, while tending to produce a coll type simulating to a great 
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dea,ree the in vivo induced malignant cells, have also certainly tended 
to remove the in vitto ti*catcd cells from the cell type of the noiToal 
fibroblast from ^hich they arose. 

Ill aU of these studies gi’eat caio was taken to tiy to keep the glass¬ 
ware free from any chance contamination with carcinogen. This was 
apparently successfid up until about 45 days befoio the sciies was 
closed. At no time did the contx'ols of sciies 188 ever sliow any evi¬ 
dence of caicinogen action. Tliis sciies of cultures was always i*un 
entirely separate from the others in order to avoid any chance of cross 
contamination. At about 45 days before the scries was closed, how¬ 
ever, the controls of series 189 and 191 showed a trace of lateral cell 
adhesion. This was sufficiently pronounced to be easily recognizable 
At the same time it never even approximated the degree of that seen 
in any cultuies that were deliberately treated with carcinogen. These 
controls of series 189 and 191 were being carried on in a group of cul¬ 
tures w’’hich was receiving high concentrations of carcinogen three 
times a week. As a result of this apparent contamination of the con¬ 
trols of seiies 189 and 191, a close examination of the whole tissue cul¬ 
ture technique revealed a number of points which could have, and 
almost certainly did, let traces of carcinogen through into the controls 
of seiios 189 and 191 during the last 45 days of oultm‘0. Thoio was 
far less possibility that traces of the cai'ciuogen could have gotten 
through into the controls of series 188. If any carcinogen did get 
through into these controls, it was certainly insufficient to cause any 
recognizable change in the cells. 

The cells which were treated with methylcholanthrene have shown a 
series of very clear and characteristic changes. Those changes have 
been so funclaiuental as to alter not only the inoiTphology of the coll 
but clearly to alter the morphology and the physiology of the cell and 
the culture. This has occurred in the tissues studied from 3 diirercnt 
mice, in cells from both subcutaneous and inti-amuscular origins. The 
alteration has pemsted for a long time after the carcinogen was 
omitted from the cultures. 

No control cultures of series 188 ever showed any action of the 
ciU'cinogcn and all cultures of the series weio transferred separately 
from those cultures wliich received carcinogen. It therefore seems 
unlikely that a significant concentration of carcinogen could have 
crept into this series after the intentional addition of carcinogen was 
discontinued. Further, after the intentional addition of mcthylchol- 
anthrene had been discontinued the cultures were transferred into 
fresh flasks from 12 to 15 times. They were soaked with from 1 to 2 
cc. of saline more than 100 successive times for 1 hour each, and were 
soaked from 1 to 3 days each with more than 100 changes of 1 cc. 
each of fresh fluid culture medium. In spite of aU this the changes 
produced by the carcinogen persisted for as long as the cultures were 
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cariied, that is iluougli 265 days after discontinuance of the carcino¬ 
gen additions. Further, during the last 200 days of this time there 
seemed no further progressive or rogiessive change in these cultures. 

The conclusion is obvious that during this time there coxdd haxe 
persisted in these cultuies only infinitesimal tiaces of carcinogen 
Until we know definitely more concerning the action of such extremely 
minute traces wo camiot exclude the possibility, seemingly sliglit 
though it is, that these traces may have had some r61e in preserving 
the changes induced in the oells by the higher concentration. This 
possibility is also suggested by tlie work of llollaender. Cole, and 
Brackett (6) of this Institute, who found a definite action of methyl- 
cholanthrene on yeast in a concentration as low as 10“® or 10"®. In the 
dark this effect was stimulative; in light the effect was injurious. 
Unless there was a persistence of activity of the methylcholanthrene 
in the extremely shght traces probably left in the treated cultures of 
series 188, it seems that the change which the carcinogen produced in 
the cells was a permanent one and one which continued relatively 
unaltered tliroiigh subsequent generations of cells. 

Wliile some nuclear changes have been noted in these carcinogen- 
treated cells, studies on this point are as yet too incomplete to justify 
any conclusions. The outstanding changes observed have been those 
relating to coll foim, shape, size, gi-anulation, and, most rcmai-kable 
of all, cell cohesion. 

The increase of cell cohesion has been so stiiking as to justify some 
emphasis. This phenomenon, as well as the flattening of the cells 
and the rippling of the edges of the cells, strongly suggests fundamental 
changes, direct or socondaiy, in the cell membrane. That this is one 
site of localization of the carcinogen within the cell is suggested also 
by the fact that methylcholanthrene and other carcinogens arc readily 
lipoid-soluble, while the coll membrane is rich in lipoids. Data 
available do not justify a conclusion as to whether the observed changes 
which seem to have resulted fiom a change in the cell membrane have 
any direct connection to the asbimiptiou of malignancy by the cell. 

In the previous ai’tido (5) it was ropoii:ed that particularly in the 
early life of cultiu*es of series 18G, less in the early life of cultures of 
seiios 188, there was a general tendency for the colls to migrate, as 
usual, radially from the center of the culture, but to arrange them¬ 
selves circumferentially at the edges of the cultures. The question 
is raised as to whether tlie occun*ence of tliis unusual orientation is 
not related to the various otlier observed changes apparently relating 
to surface membrane changes in the cells. 

In this action of the carcinogen oji the colls in culture, some cells, 
as stated, died. It appeared, however, that the cell type or types 
which finally dominated the cultures did not come from just one or 
two limited centers in each culture. It appeared rather that the 
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carcincgea was altering almost all, or all, of the cells in the culture, 
and that while some of the cells were unable to live, the majority of 
cells in the culture, or at least a great fraction of them, were altered 
and came through alive and in modified form. 

It is of great interest that the action of this carcinogen on these 
cultures was apparently progressive with time. For instance, in 
series 191 at 55 days there was just a trace of cell adhesion, although 
this persisted after removal from the carcinogen. At 114 days in 
series 188 the characteristics of the cells were clearly and permanently 
altered in such a way as to show a progression of the increased co¬ 
hesion of the cells seen at 55 days, while in series 191, held for 145 
days in the carcinogen, this action of the carcinogen had resulted in 
even further alteration of the cells. This further alteration mani¬ 
fested itself in greater cohesion and more plate-like cell shapes. At 
no stage in the series of studies made have there been any suggestions 
seen of sudden alterations in the cidtures. Rather it has appeared 
that after the initial stages of severe toxic action of the carcinogen, 
there followed gradual and progressive alterations in the cells of the 
cultures. In some instances these alterations resulted in such ab¬ 
errant cell forms that they did not sm*vive. In the main, however, 
there resulted cells radically and apparently permanently changed from 
the cells from which they arose and yet able to live and grow rapidly 
in the culture medium used 

Another extremely interesting point is the fact that the longer the 
cells were subjected to the carcinogen the more closely they seemed to 
simulate epithelial cells in their manner of growth. Even at 114 
days the similarity was quite striking, while at 145 days tlxe cells were 
often far more easily classified as epithelium than are, for instance, 
the epithelial oeUs of the Wxdker mammaiy carcinoma 256. Tlxe 
significance of this morphological similarity of the carcinogen-treated 
fibroMa^t to the epithehal cell is not clear It is a point, however, 
which should not be lost sight of in the study of both carcinogenesis 
and of tissue organizes. 

It is natural that in considering the radical changes induced in these 
cuhures which were being treated \^ith mcthylcholantlireiie, the ques¬ 
tion arises as to whether or not the changes induced could have oc- 
cxnred from some uncontrolled agency other than methylcholantlirene. 
In order to rule out any possibility of this it can only be said that 
great care has been taken to try to eliminate such somces of eiror or 
xmeertainty. The purity of the methylcholanthrene has already been 
discxissed in the preceding article (5), The possibility of any contami¬ 
nation of the cultures with cells from tumor cultxires or the possible 
iuclusion of a tumor culture in the methylcholanthrene series through 
confusion of a culture label or through other error has been entirely 
diminated through the fact that dxiriing this whole study on the action 
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of methylcholaiithreiie on the cultures of series 188, 189, and 191, no 
other cultures of any type, tumor or otheiwise, have been handled in 
any way in tho whole laboratory suite in winch these studies were 
being carried on or by the operators concerned. Further, the actual 
handling of evoiy culture has been done by only one operator (W. 
R. E.) while the preparation of all culture glassware and solution has 
been canned on completely Avitliin tho one tissue culture suite. Whilo 
of course it has been impossible to preclude tho activity of some 
chemical or virus-like body which could have persisted in tho labora¬ 
tories from former handling of tumors, or which could have gotten 
in from other rooms, such speculation is entirely beyond the scope of 
this present study. 

SUMMARY 

1. The action of metliylcholanthrene has been studied on 3 series 
(numbers 188, 189, and 191) of tissue cultures of fibroblasts from 
different adult CsH strain mice. These 3 strains were subjected to 
0.01 mg. of carcinogen per 1,0 cc. of culture fluid. The carcinogen 
was added to the culture flidd as a fine suspension. 

2. The initial effect of tlio carcinogen was toxic and retardative for 
growth. Present data do not preclude the possibility that this was 
not later superseded by some stimulation of growth. 

3. Tho cultures of series 188 were carried in the carcinogen for 115 
days. The carcinogen was then omitted and the cells carried for 266 
days in fresh culture medium. Even after the carcinogen was omitted 
and the medium had been changed more than 100 times, so that the 
residual caremogen concentration was certainly extremely low, the 
radical changes observed in the cells persisted. These changes are 
described in detail. 

4. The changes seen were in general confirmed by the second series, 
189, but the cells of tliis series wore not carried sufficiently long after 
addition of carcinogen had been discontinued to be considered more 
than confirmatory. 

5. Scries 191 was carried for 146 days in carcinogen, then in fresh 
culture medium for 104 days. Active traces of carcinogen remained 
in this series duo to contamination of the culture glassware. The 
changes seen in this series wore similar to those observed in the other 
series, but showed to a more exaggerated d(^ee. They are described 
in detail. 

6. In all cultures studied there was no sign of a sudden change in 
the culture from the action of the carcinogen. There seemed to be 
rather a gradual change which progressed with time. 

7. Similarly, this change seemed to affect all, or at least the larger 
number, of the cells in the culture. There was no evidence that one 
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cell or one small local group of cells was transformed and that these 
overgrew the other cells in the cultm'e. 

8. With the exception of an epithelial-like sheet formation by the 
treated cells, all the changes observed tended to make the treated cells 
to a great degree like cells which the authors have studied in tumors 
which have arisen in rats from the injection of methylcholanthrene. 
The tendency has also been to make the treated cells strikingly differ¬ 
ent from the normal fibroblasts from which they arose. In regard to 
the epithelial-like sheet formation noted, while some of this has been 
seen in a strain of methylcholanthrene-induced tumor cells studied, 
the cohesion did not appear in as exaggerated a form as in some of the 
in vitro treated cultures. The suggestion is made that in this respect 
the cells may have gone even farther in vitio than they did imder tlie 
action of the carcinogen in vim. 

9. Twelve mice were injected with carcinogen-treated cultures from 
series 188. The mice showed no tumors. The results are considered 
as inconclusive for reasons discussed. 

10. It is emphasized that the chief changes obsei'ved in the cells 
seem to center around a change, either primary or secondary, in the 
cell membrane. The question is raised as to how crucial a change this 
is in the induction of malignancy in the carcinogen-treated cell. 
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OUR VERBAL PUBLIC HEALTH ACTIVITIES' 

By Joscrn "W. Mountin, Aitsistant Surgeon Geneial, Untied SMes Public 

Ileallh Service 

It seems to me liigbly desirable, since speech can so easily load us 
into routine talkativeness, that we occasionally take time out to 
review our many word-of-mouth activities. Ever since public health 
work began expanding from merely regulating for health to include 
educating for health, it has year by year increased its teaching staff 
and added to the verbal content of its programs, until health instruc¬ 
tion now ranks as one of our major activities. In fact, pi'actically all 
our efforts have educational potentialities. 

All public health workers are to some extent educators, but the 
public health nurse is the one on whom we rely chiefly for carrying out 
the biggest share of our program of instruction. These nurses on the 
whole spend more of their home-visiting time in teaching the subject of 
health than they do in actual nursing services. Our clinics, too, are 
centers of education, most of them having aU the characteristics of an 
educational conference, with the nurse and physician as paid speakers 
on genei’al or particular topics of health. Even those clinics oiganized 
for some specific seiwice, such as immuiiization or venereal disease 
treatment, contribute to the information and experience of those who 
attend. Tho mothore’ clubs run in connection with many prenatal 
clinics may differ in subject matter from the local Shalcespearoan 
Study Club but they have the same general objective. And so it 
goes. Even the sanitation officer, who once directed himself almost 
exclusively to law enforcement, has now become a lecturer on the more 
sanitary life. With all this instruction so prominent a factor in our 
public health endeavoi-s, it behooves us to pause now and then to take 
stock of what it is wo are saying. To this end tho United States 
Public Health Service luis undertaken a scries of studies designed to 
evaluate educational effort, especially tho spoken word, as used by 
nurses, sanitarians, and clinicians attached to health agencies. 

This particular discussion has to do with what tho nurses are saying. 
No less an authority than Dr. Haven Emerson places the responsibility 
for tho success or failure of our educational program upon their 
shoulders. “The most effective permanent edueational service for 
health,” says Dr. Emerson, “is that ddiverod in person and by word 
of mouth by the public health nurse to the family in tho home.”* 

This is tho theory on which most health agencies are proceeding, 
and they are of course staking a great deal in time, money, and 

i Prosontod at tho Sixth Pocillo Sdenoo Congress, Western Bronch, American Puhlio Health Association, 
OfOwland, Calif., July 25, 1939, Part of a symposium on “Tho Spoken Word as a Method in Health Educa¬ 
tion.” 

* Emerson, Haven: Scope and form of local ofllclal health services with particular reference to tho city of 
New York. N. Y. State J. of Med., 38: 790-802 (May 15,1938). 
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expectations on these instructive home visits. When you consider 
that there axe in our country about 20,000 nurses setting out daily on 
these home calls, and that most of them are required to do more 
teaching than actual nursing of the sick, the size of our investment 
in health education is obvious. 

This being the situation, one of the most vital considerations in the 
whole public health movement is the effectiveness of the home instruc¬ 
tion. Many administrators express the fear, with more or less 
definite instances in mind, that it is not adequate instruction. Many 
supervisors have witnessed home teachii^ which was not fitted to the 
situation. Many nurses will protest that it was an ill day when they 
had to change from nurse to teacher of health. The National Organ¬ 
ization for Public Health Nursing in its Survey of Public Health 
Nursing * has set up a table of comparative ratings according to which 
the nurses reveal upon analysis less aptitude in their teaching activities 
than in their other duties. 

It would be naive to complain simply because the nurses did not 
turn out to be superlative teachers. Why should they? What 
could be more logical, educationally speaking, than that a group who 
chose to be nurses should do better at nursing than at teaching? 
Convinced though we are that education is a highly necessary public 
health measure and that the nurses going into the homes have the 
finest sort of opportunity to carry on this education, we cannot lightly 
dismiss the fact that the nurse has been trained to minister to the 
sick. This is her chosen profession. Some nurses will tell you that 
they chose nursing in preference to teaching. At any rate, it is 
probably safe to assert that few of those women who decide to become 
nurses realize beforehand to what an extent public health nursing 
has become identified with education, or know that if they should 
join the staff of a health agency they will be asked to teach more often 
than to uui-se. 

This is not a circumstance that should persuade us to eliminate our 
instructive program, but it is a circumstance to be taken into accoimt. 
We cannot change the fact that the nurse was educated for nursing 
rather than for teaching, but it is true that with her manifold con¬ 
tacts from home to home she is a logical public health educator. 
What we need to do is to study her instruction closely and try to 
revamp it, to build it up or pare it down, as may be necessary, to the 
end that it may be meaningful and useful and have nothing in it of 
settled routine or of talk that does not fit the case. 

One direct method of studying the instruction given, and one which 
the Public Health Service has been using, is to take stenographic 
records of home calls and to supplement these verbatim accounts of 

> Surrey of Public Health Nursing. Katharine Tucker, general director, Hortense Hilbert, assistant 
director for the Survey. The Commonwealth Fund* Oxford University Press, New York, 1984. P€«o 206. 
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visits with the seiwice records of the eases. We have done this for 
some 1,200 instructive home calls, and the resulting material has pro¬ 
vided us with excellent data for discussion. These data are revealing 
upon analysis what wo had desired to fmd—the reasons w^hy the 
nurses do not succeed as well m their educational w^ork as in their 
other activities. 

The data give evidence, for one thing, of the Mlacy in the current 
system of indhddualized ijistruction, of expecting the nui-se to deter- 
mme wdiat should be done rather than to carry out the orders of 
physician or clinic. Public health numing w^as designed originally to 
complement clinic service. Between sessions of the clinic the murse 
would visit the home, in some instances to assist the family in carry¬ 
ing out the regimen prescribed at the clinic and in others to make 
field observations that might help the clinic physician to understand 
the circmnstances surrounding the patient. But the emphasis has 
shifted from year to year, and the nurse working for an ofiSlcial health 
organization today is pretty much of a free agent, free to define her 
own job, to locate her clientele, and to decide what should be done 
under a wide variety of circumstances. 

As the system works out, the nurse makes a relatively small propor¬ 
tion of her calls to cairy out a particular assignment on the dictates 
of the physician or clinic. Bedside nursing visits are, of course, 
something else again; on such calls she is usually discharging certain 
duties in line writh her nursing training, but these time-honored func¬ 
tions of the nurse do not come within this discussion. 

Since the type of situation which the nurse selects for her calls is 
likely to be one in which medical advice figures, and since her train¬ 
ing has been to care for persons under medical advice, it is not sur¬ 
prising to find her saying again and again: *‘Soe a physician.” The 
value of such instruction is debatable, and when it is prolonged or 
repeated many times it is highly debatable. Almost every person 
who experiences untoward symptoms and possossos the money or the 
credit for a physician's advice will consult a doctor. If he hasn't 
the will to go, he probably has a sister or a mother or a neighbor to 
persuade liim. If, however, he has neither the funds nor the credit, 
and if the community docs not provide free facilities, then tolling him 
that ho should see a doctor amounts to a waste of time and of public 
fimds. Yet the nurse frequently has no other practical advice to offer. 

A similar stalemate results between the nurse and the household 
when the nurse has to say that she is not allowed to give some expla¬ 
nation in answer to their questions. Here, for example, is a tuber¬ 
culosis call where the nurse must acknowledge the limitations of her 
teacher's permit and refer the family to the physician for an expla¬ 
nation of terms. The woman has asked regarding her husband, 
you know if he is cured?'^ 
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Nitese The doctor at the clinic ^ould ha\c to tell 30U that 

Mrs. Chionic doesn't mean cured, does it? When I saw the letter, it says 
“chronic pulmonary tuberculosis.” What does that mean? 

NtJRSB. The doctor ill have to interpret those things. I'm only a nui se and 
I'm not allowed to. 

This is rather a paradoxical educational call, with the teacher falling 
back upon her position as a nurse in explanation of her inability to 
explain. 

On the other hand, the nurse who is fr^ to give a direct answer 
such as this, ‘‘Arrested means that the disease has been stopped, but 
it doesn’t mean that he can stop being careful,” is in a much more 
useful and much stronger position. 

In the next quotation the nurse is explaining her calling to the 
patient: 

“The viaitirg nurse takes care of you when you are sick. We come in to give 
you a lot of advice, and then tell you from time to time what to do in particular 
difficulties.” 

But what an infinitely better emissary of public health is the nurse 
who can say: 

“Wouldn't you like me to give you a bath? You will feel so much better, and 
then we can discuss any health questions you may have.” 

Here is another illustration to show lack of substance in the spoken 
word as used on many of these calls: 

Nurse (to a prenatal case). Did they tell you to take any caie of them (the 
nipples) at the hospital? 

Mbs. No. 

Nijbse. They probably ’w ill the next time. 

One could hardly blame this woman in the throes of maternity if 
she wondered why the nurse came into her home to bring up subjects 
and let them drop. 

Another nurse on a postpartum call, using a homely analogy, gives 
the required instruction in a few brief sentences: 

“Now you wouldn't want to drink out of a dirty cup, would j'ou? Well, your 
nipple is the baby's cup. And that's the reason we're fussy about keeping the 
nipples clean.” 

The colloquial tone may not be suited to every call, but the clever 
nurse will adapt her instruction to the type of patient. The important 
point is to give the necessary information. 

This next visit is to a woman who has been in bed for three days 
with a sore throat, unable to care for her month-old baby. The visit 
" covers an interchange of some 89 remarks between patient and nurse, 
out of all of which the nurse may be credited with two efforts to meet 
the needs of the household. These two consist of a recommendation 
that a physician's advice be sought and a promise to send the visiting 
nurse to care for the baby and the mother. The sum total of the 
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nurse’s activity here in the face of acute need is expressed in her last 
speech: 

*'Thcn send him (the husband) down to the home relief and they wiU send a 
doctor. I hope you feel better. I will send the vihitmg mirbo in to take caie of 
the baby, and don’t forgot to send your husband down to the home rehef.’' 

In case you object that the data seem critical, my defense must be 
to quote the fii-st person who remarked, “The record speaks for itself.” 
And in case you accuse me personally of being too critical, let me pro¬ 
test my sincere interest in the value of sound health education. My 
point is that the possible results are so great that it seems a shame to 
miss them by spreading the instructive work too thin. 

It is not necessary that these results be missed. Certainly there 
are plenty of situations on which to work, there is much instruction 
to be conveyed and personal service to be rendered, and we have 
thousands of persons already hired and on the job. The problem is 
how to fuse these various elements. If time permitted I could detail 
a tuberculosis call on which the nurse through her recorded words can 
plainly be seen as the agent of the clinic carrymg on its work in the 
field. The content of her visit is cut to fit the situation, but it is con¬ 
sistently held to the objective—to convey the information necessary 
to supplement the services of the clinic. A summary of the visit will 
show how instruction may be pointed to the end in view. 

The tuberculous patient is in a late stage of the disease but has 
only recently gone to the clinic and had an examination. The 
nurse, addressing herself to the patient and his wife, instructs them 
in the use of tissues for his sputum, the disposal of the tissues, and 
the reasons for this care; sliows them how to keep fresh air circulating 
through the room without causing a draft; explains the necessity of 
keeping the patient’s dislies separate and of boiling them; advises 
fruit for his constipation; pictures a bare clean floor as unsafe for 
germs; tells the wife that for tlie protection of the household she 
must use a disinfectant after caring for tlie patient; emphasizes the 
necessity of isolation and shows how it may be accomplished in that 
situation; and gives the day and the time that the patient may 
attend the chest clinic. 

It is quite apparent all through the transcript on this call that tlie 
nurse is keeping the purpose of her visit well in mind. She has come 
to the home to teach the family the importance of cleanliness, fresh 
air, isolation of the sick, precautions against the germ of tubercxilosis, 
and not only to teach them but to show them how these things may 
be accomplished in their cixcximstances. Her instruction is brief 
and colloquial but connected and to the point. Her words are 
adjusted to the understanding of the family but without sacrifice of 
scientific accuracy, as shown by this paragraph: 
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“If he leaves something on the plate, if he lca\ cs a piece ol meat on the plate— 
vre ahva 3 S say it*s a sin to burn food but it isn^t &ny sin to burn germs, hear? 
Because you’re destroying germs when jmu burn them. You want to take this 
food he leaves on the plate and burn it; bum it up right away. Put it right on 
the fire; fire destroys germs. Boil his dishes first, and after you boil them, wash 
them with soap and water, and then keep them in a separate place. I gue^^s you 
could keep them in here.” 

I am not suggesting tlie em*tai]ment of the teaching fimctions of 
the nurse. As liaison officer between the physician or the clinic and 
the patient she has many tasks to perfoim which contribute to a 
well-rounded and smooth public health program. But in those cases 
where the choice of calls has been made on nothing sounder than 
routine visiting of a tuberculosis case every month or thi’ee months, 
or an infant hygiene case once a month, you are going to find much 
perfimctory and ineffective instruction. Our data show calls on 
which the nurse out of her store of book learning would proceed to 
instruct a mother in how to bring up her child, wlulc the woman would 
listen politely and patiently but with an air of criticism for such a 
system of home visiting. That is to say, her remarks as they stand 
in the record would lead the reader to assume that her attitude was 
one of politeness, patience, and criticism. 

On one such call the nurse asked concerning the sleeping hom*s, the 
food, the weight, the habits of the child, and so on, to aU of which 
questions the mother gave courteous answers but of such a nature as 
to show veiy plainly her opinion that she could manage her own home 
situations. Finally she asked, “How do they decide what cases to 
look up?” 

Another type of misspent call revealed by our data is that in which 
the nurse has not learned her lesson w^ell enough to be teaching, or 
has not learned how to cut it to fit her client. If a patient stops a 
course of treatments because her arm swelled (as did a patient in our 
data) and is told by the nurse, “The doctor had to have the reactionary 
measure to know the physiological effect on yoiu: body,'' she is likely 
to be more confused than satisfied by the explanation. 

But in the next quotation the nurse in discussing the Schick tost is 
talking sense according to the comprehension of her patient: 

“Then depending on your doctor’s advice—it may be 6 weeks or it may be 6 
months later—^he should have a Schick test. It is a simple little skin test. The 
doctor injects a little medicine under the skin, and then in 2 or 3 days the doctor 
looks at that and he can tell if the diphtheria material is actually protecting the 
child against the disease. That is the reason for giving the Schick test. You 
know, to see if the child is actually protected.” 

An en*or common to almost eveiy educational service is the reitera¬ 
tion of stock precepts. In health education the one regarding 
drinking m i lk is one of the commonest. Here is an example from 
our data: 
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Nuese. Is your apj)ctite prctt:y good? 

Mrs. Sometimes. 

Nurse. Are you drinking milk? 

Mrs. No, the doctor said not to. lie Thants lo dr> up m> breasts. 

This last example brings up the point I wish particularly to make. 
The weaknesses are the fault of the system more than they are the 
fault of the nurses. Poor administration is a cause of many errors. 
Lack of coordination between the clinic and the field nui’sing service is 
another. One cannot expect the nurse to be psycliic about the clinic 
experiences of the patient. If the information is not on her record, 
and not otherwise provided her, she is bound to go into the homes 
asking unnecessary questions. Our data show her doing that again 
and again, perhaps urging the patient to go to the clinic when he has 
been there not 2 days since. Or she might be calling to discuss, 
and presumably to remedy, the nutritional disorder of one of the 
children, with apparently no clue given her as to whether the condition 
is one of faulty diet or of endocrine disturbance. Our data show one 
nurse saying, “Lie down in the morning and afternoon,” and the 
patient contributing something more to the point, “The doctor told 
me from 2 to 4 was the best hours.” And judging from the records, 
the two precepts of “eat more vegetables” and “drink more milk” 
seem to be considered pertinent advice regardless of the physical 
condition of the patient or the financial condition of the household. 

The data clearly show us that much of the vital force of public 
health is misspent. Here ai'e 20,000 nurses, a great potentiality for 
health education. But the possibilities of this corps will never be 
realized until there is a general tightening up in the system of dis¬ 
tributing their services, A more accurate relationship between the 
physician and the patient or the clinic and the patient through the 
medium of the nurse will give a new value to the job. 

In closing I would like to restate my approach. It seems to me that 
the time has come to evaluate tlie spoken word, and this I have tried 
to do out of the fullness of our data. This discussion is by no moans 
offered as an analysis of bedside mirsing, of clinic services, or of those 
liaison duties by which the nurse makes tlie clinic comprehensible to 
the patient and the patient amenable to the clinic. Such soivices 
are implicit in it, of course, because in greater or lesser degree their 
results are bound up with the achievements of health education. 

In the various analyses of our data on the content of health educa¬ 
tion, the results of which will be published as they are completed, one 
idea becomes increasingly clear, and that is that individualized in¬ 
struction to be good must be highly specialized. It must be teaching 
suited to the person, his circumstances, and his symptoms. It implies 
an examination by one competent to make it and to give the necessary 
recommendations. Individualized instruction is expensive. In say- 
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ing that 1 do not deciy its necessity, but only protest against carrying 
retail to the patient that general instruction udiich could bo sent 
wholesale. 

The theory behind home visiting is that the nui-se working in tho 
family^s home surroundings may best adapt her instruction to their 
requirements. Her practice on many such calls, however, might bo 
described by that homely phrase *‘to give a lick and a promise.^^ 
And even that '^ick and promise” may not be applied with the dis¬ 
crimination that it might be. 

Far from advocating a paiing down of the services now rendered, 
I merely express the opinion that some weeding out of this loose appli¬ 
cation of instruction is necessary to assure the stability and orderly 
growth of a technique which can have definite value in public health 
practice. 


TESTS FOR COMPLETENESS OF BIRTH REGISTRATION 

The degree of completeness of birth registration in the United States 
and in the respective States is important to students of population, 
for it affects the birth rates, infant and maternal mortality rates, the 
computation of true rates of increase and of life tables according to 
certain formulas, the relative standing of various States, racial com¬ 
parisons, and other related vital and demographic statistics. 

In 1934, Whelpton ^ estimated the completeness of birth registration 
for the several States for the period April 1, 1929, to April 1, 1930, 
usmg the Foudray index, and found that the registration of white 
births was deficient by over 10 percent in 18 to 20 States and of Negro 
births by a similar percentage in 13 States. He also found that the 
differences in the percentage of births registered were mfluenced by tho 
length of time a particular State had been in the birth registration 
’ area of the Bureau of the Census, the original birth registration States 
apparently recording from 97.4 to 98.1 percent of white births and 
from 97 to 99.2 percent of Negro births, according to the method 
employed in applying the Foudray index. In contrast, the 12 States 
admitted to the birth registration area during the period 1926-29 
registered only about 85 percent of the white births and about 77 
percent of the Negro births during the same period, as calculated by 
the same index. 

A recent report issued by the’Bureau of the Census ^ summarizes the 
findings of birth-registration test surveys conducted in Georgia and 
Maryland and compares the results of different methods of testing. 
In Georgia, 490,000 conventional birth-registration test mailing cards, 

1 Wlffilpton, P K: The completeness of birth registration in the United States J. Am. Stat Assoc, 
Ml (June 1934). 

> Vital Statistics, Special Reports, vol. 7, No. 60, pp. 079-695. Birth registration tests by several methods 
in Oeorgia and Marjland. By A. W. Hednoh, John Collmson, and P. D Rhoads. 
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requesting a report of any birth occurring diirii g the proocrling 12 
months, were distributed by cairioi*s Irom local post offices. Some 
time later enumoratom made a house-to-house check survey. In 
Maryland, 23,000 mailing teat cards A^cre used and the results were 
checked later by enumerators as well as against the reports of a 
preschool census of the families covered by the cards. 

The surveys 'svei’c eoiulueted in eoo])eratu)n with the State <Iepart- 
ments of health and were designed piincipally to answer the following 
basic questions: 

1. Among which population groups is birth registration lejist 
complete? 

2. How representative or dependable, for purposes of measuring 
completeness of birth registration, are lists of births obtained from 
{a) the conventional test card used by the Bureau of the Census and 
(6) the census of preschool children. 

All birth records obtained in the surveys were carefully checked 
against the birth register. 

The relative completeness of birth registration as found in these 
surveys and shown in tables 1 and 2 brings out some interesting and 
contrasting percentages for various population groups. 

In these tables the ratios of percentages in the last colunm present 
a direct comparLson of the dilTorenoes in the completeness of registra¬ 
tion found in the different population groups. The large differences 
shown in table 1 between cases attended by a physician and those 
without professional attendance, for both white and colored, might 
be expected. The report states that the smaller differences found 
between other groups are also statistically significant. For example, 
the difference indicated between the largo-city and rural Negro groups 
would bo expected to occur by chance only once in some millions of 
trials, while the smaller difference between the health-officer and non- 
health-oflicer counties would occur by chance in loss than 1 out of * 
100 trials. 

The differences between the groups were much leas pronounced in 
Maryland, and in some instances wore in opposite directions, though 
it is stated that Iho toat cards as distributed in Georgia probably 
tended to select the liiglior social groups, thereby yielding a calculated 
completeness of reporting which was somewhat too high. 

Some interesting points wore brought out regarding the faults found 
in the methods used. Two principal factors were involved in the 
selection of families by the test-card distribution. One was the uneven 
distribution of the cards by the mail carriers, who wore frequently 
found to have left the cards only where they had other mail to deliver. 
Since the poorer and uneducated families receive less mail than the 
prosperous and well educated, there was obviously a selection in favor 
of the latter class. The other selective factor was that the better 
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educated families, with more complete birth registration, tended 
to mail back then* cards more promptly than did the poorer, and less 
completely registered, families. 


Table 1 . —Completeness of birth reporting m contrasting population groups^ Georgia 

(26 couniivs) 1934 


Population groups contrasted 

Births 

enumerited 

Births found 
registered 

Percent 

registered 

Ratio of 
percent¬ 
ages 

A. Superior registration 

B. Inferior registration 

A 

B 

A 

B 

A 

B 

A/B 

Tjirgft white _ 

Hnral,* white _ _ 

1,572 
1,262 
2,834 
1,917 

585 

1,612 
1,187 
2,699 
1.879 

479 

06.2 

81.9 

1.17 

Ne^yrn 

Rural,* Negro..___ 

329 

232 

04.1 

70.6 

1.33 

total 

Rural,* tnt.Al _ _ . 

914 

7U 

95.2 

77 8 

1.22 



4.888 

31 

4.034 

98.0 

82.5 

1.19 

Attended by physician.® 
white. 

No profe-i^Jonal attend¬ 
ance, white. 

21419 

2.046 

19 

84.6 

61.3 

1.88 

i 

Attended by physician,* 

No profes'-ional attend- 

712 

26 

699 

13 

84.1 

50.0 

[ 1.68 

Negro. 

Attended by midwife, 
white. 

anee, Negro. 

Attended oy midwife, 
Negro. 

283 

1,872 

242 

1,075 

84.0 

78.3 

1.07 

Lived to 1 year of age_ 

Died under 1 year of age . 

8,610 

195 

5,763 

149 

87.2 

76.4 

1.14 

Ediicaterl „ ^ 

Uneducated_-_-_ 

897 

838 

622 

663 

89.2 

79.1 

1.13 

WplUfwlft 

Poor___ 

186 

2,040 

173 

1,686 

93.0 

82.6 

1.13 

White _ _ _ 

Negro_-_ 

4,040 

893 

2,765 

3.586 

2,326 

88.8 

84.1 

1.06 

Health-officer counties_j 

Nonhealth-offlcer eoun- 
tles. 

2; 211 

743 

1,745 

83.2 

78.9 

1.03 


1 Large city Includes 6 cities over 25,000 population: AUanta, Savannah, Maeon, Augusta, and Columbus. 

* Rural means ‘‘strictly rural.” 

* Nonhospital births only. 


Table 2 . —Completeness of birth r^orting in contrasting population groups, Somer¬ 
set County, Md., 1936 


Population groups contrasted 

Births enu¬ 
merated 

Births found 
registered 

Percent regis¬ 
tered 

Ratio of 
percent¬ 
ages 

A 

B 

A 

B 

A 

B 

A 

B 

A/B 

TTrhaTi 1 _ __ 

Rural . . 

124 

41 

S.'K) 

122 

25 

208 

2.59 

312 

30 

101 

241 

173 

117 

40 

325 

US 

2t 

1 192 

241 

318 

30 

97 

227 

164 

94.3 

97.6 
92.9 

92.6 
96.0 

92.3 

93.1 
93.0 
100.0 

9ii.0 

94.2 
91.8 

1 

Hospitalized_ 

Lived to 1 year_ 

Educated_ 

Well-to-do_ 

Nonhospitallzed 

Died under 1 year_ 

Uneducated_ 

Poor_ 

White 

Negro _ _ 




1 Crisfield, population 3,850. 


An analysis of these birth-registration test surveys apparently indi¬ 
cates that, at least in the States surveyed, and probably in other 
States, the problem-of incomplete birth registration is concerned 
chiefly with the less privileged families, and that the test-card method 
may tend to miss some of these families unless special precautions are 
taken. 

From various studies that have been made it is evident that birth 
registration is much more complete in some States than in others, 
and that adjustments for these variations should be made in studies 
dealing with the numbers of births, birth rates, infant mortality, life 
tables, and other population statistics. The 1940 census, which will 
provide data for detennioing coefficients of correction m birth rates, 
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as well as for other studios of mtorccnsal population problen:^, 
will be awaited with interest by vital statisticians and students of 
demography. 


DEATHS DURING WEEK ENDED FEBRUARY 3, 1940 

[From the Wookly rioalth liulox, Lssuod by th(‘ iJuirau of tlu* Census, nepail of Coniinereel 



YVeek ended 
Fel) 3, IMl) 

(■’oiie'ii>')ri 1- 

ing wiH‘k. 1039 

Data from 88 lai'fio cities of the Unitt‘d Stjites. 

Total - _ . _ ^ - 

10.101 
0,705 
48, UO 
fi72 
581 
3,701 

00,327,780 

13,817 

10.9 

10.4 

9. i;5 

45,S,i7 

.555 

for 3 prior years .. _ 

Totardf'atbs. first fiwfloka Ilf year __ _ _ - 

Deaths imfior 1 yCAr of age - _ _ . , , . 

Average for S prior vears ___ 

Deaths under 1 yeai of age, first 5 weeks of year. 

Data from industrial insurance companies* 

Policies m fot oe - - _- - - .. . , 1 

2.090 

08,258,073 
13,336 
10 2 
10 1 

NUTobor of doftth claims . _ _ _ . . _ _ _ _ 

Death olaiins per 1,(KK) policies in force, annual rate .. .. 

Death claims per 1,000 policies, first 5 weeks of year, annual rate. 














PREVALENCE OF DISEASE 


No health departmenU Slate or local, can effectively prevent or control disease without 
knoidcage of when, where, and under what conditions cases are occurring 


UNITED STATES 


EEPORTS FROM STATES FOR WEEK ENDED FEBRUARY 17, 1940 

Summary 

The influenza situation changed very little during the week ended 
February 17 as compared witli the preceding week, with the highest 
incidence stiU definitely prevailing in the South Atlantic and South 
Central groups of States. A total of 16,548 cases was reported for 
the current week as compared with 16,683 for the week ended Febru¬ 
ary 10, and with 17,641 for the week of February 3. The number of 
cases reported for the corresponding median week of the 5-year period 
1935-39 is 8,591, and the 6-year average is 9,932. The Mountain and 
Padfie States show a decline in the number of cases for the current 
week, while some increase is recorded for the East North Ccntx*al 
group. 

For the first 7 weeks of 1940 a total of 98,728 cases of influenza has 
been reported, of which 83,593, or 85 percent occurred, in the South 
Atlantic and South Central States, which have 32 percent of the total 
population. 

The highest number of cases reported to date was for the w'cok ended 
February 3, and the largest number of deaths in 88 largo cities, as 
reported to the Bui*eau of the Census, occurred during the same week, 
with 10,161 deaths, as compared with 10,049 for the week of February 
10, and with 9,751 for the week ended February 17. 

The incidence of the other 8 communicable diseases included in the 
following table remained low, aU of which were much below the 5-ycar 
median expectancy, except poliomyelitis, for which 27 cases were 
reported for the current week as compared with a 5-year median 
of 26. 

One case of anthrax was reported in Utah. 

( 334 ) 
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Pebruory 23, 1040 


Telegraphic morhidity reports from State health officers for the week ended February 17, 
1940 , and comparison uHih corresponding week of 1939 and S^year median 

In these taDles a zero indicates a definite report, while leaders Imply that, although none were reported, 
cases may have occuned. 


Diphtheria 


Meningitis, men¬ 
ingococcus 


Division and State 


Maine. 

New Hampshire 

Vermont. 

Massachusetts.. 

Bhode Island_ 

Connecticut.— 



Week ended 

Fob. 

Feb. 

17, 

18, 

1940 

1939 


Week 

ended 

Feb. 

Feb. 

17, 

18, 

1940 

1939 



See footnotes at end of table. 
20225S®—40-2 


0000000 
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Telegraphic morbidity reports from State health officers for the ireelc ended Fchrmry 
17f 1940t and comparison with corresponding week of 1989 and 5-year median — 
Continued. 



Bee footnotes at end of table. 
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Tebruiiry 23. 1940 


Telegraphic morbidity reports from State health officers for the week ended Fehrvary 
17,1940, and comparison with corresponding week of 1939 and 6-year median — 
Continued. 


Division and State 

Whooping coufih 

Division and State 

Whooping cough 

Week ended 

Week ended 

Feb. 17, 
1910 

or 



NEW BNO. 



so. ATL.—continued 



Maine.. 

34 

39 




TTftTnpshfrfi __ _ _ __ 

3 

0 

South Carolina_ 

15 

82 


41 

39 

Georgia* _ _ 

27 

83 


119 

325 

Florida*_ 

7 

21 

Rhode Island-- 

3 

63 




Connecticut. 

45 

91 

B. SO. CBN. 



UID. ATI. 



Kentucky_ 

48 

27 




Tenneaseb *.. 

87 

51 


418 

552 

Alahanja*-- _ - 

33 

25 

New Jersey _ _ _ _ 

120 

430 

Missisaipp!* . _ 



Pennsylvania___ 

377 

394 







W. so. CEN. 



B. NO. CEN. 






Ohio_.............. 

224 

202 

Arkansas 

6 

19 

Indiana... n-,--, _ 

34 

33 

Louisiana^ _ 

11 

14 

Xlllnola___..._ 

75 

274 

Oklahoma_ .. .. 

0 

1 

ISlichigan _n^-,— 

145 

238 

Texas*-- ^ ^_ 

186 

155 

Wisconsin. 

137 

317 







MOUNTAIN 



W. NO. CEN. 









Montana___ 

4 

4 

Minnesota. 

20 

25 

Idaho_^_, ^_ 

0 

1 

Iowa... 

Miijsonri ^ 

12 

9 

14 

36 

Wyoming... 

Colorado 

8 

12 

0 

51 

jifoftih ‘nakntft --.___ 

3 

7 

New Mexleo, - 

60 

23 

Poiltb Tlakftta__ _ 

2 

5 

Arirona - 

12 

6 

Nebraska,. _,_ 

5 

8 

Utah*-_ _ ___ 

79 

28 

Wansas , _ 

43 

10 







FACinC 



so. ATL. 









Washington___ 

26 

13 

pplaware _ 

n 

1 

Oregon 

26 

5 

M-iryland l., 

116 

33 

California_ _. 

153 

77 

tet nf On! 

18 

21 




Virginia *_ 

47 

73 

Total 

2,865 

4,140 

West. Virginia* 

21 

30 


North rarollna.. _ 

84 

251 

7 weeks* ^ 

19,585 

80,760 






* Ngw York City only. 

* Period ended earlier than flaturday. 

»I'yplias fever, week ended Keb. 17, 1910, IS as f<»llm\s: VirRinla, 1; South C'oroUna, 2; (leorRia, 2; 
lorida,3; Tcnness(S3,1; Alnboiua, 3; 1; Texa^, & 
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WEEKLY REPORTS FROM CITIES 


City reyorU for week ended February S, 1940 

This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban Incidence of the communioable diseases listed in the table. 


State and city 

Dlph- 

Influenza 

Mea¬ 

sles 

oases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

Small- 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

aU 

causes 

DuBr'ia 

cases 

Cases 

Deaths 

fever 

cases 

pox 

cases 

fever 

cases 


Data for 00 cities: 












5-year average-. 

188 

1,332 

161 

4,030 

969 

1,966 

89 

883 

18 

1,161 


Current week». 

124 

969 

111 

1,167 


1,429 

8 

864 

21 

734 


Maine: 












Portland.. 

0 


0 

21 

0 

2 

0 

0 

0 

9 

28 

New Hampshire: 












Concord . 

0 


0 

0 

1 

1 

0 

0 

0 

0 

8 

Manchester-.— 

0 


0 

0 

1 

0 

0 

0 

0 

0 

T 

Nashua.. 

0 


0 

9 

0 

0 

0 

0 

0 

1 

8 

Vennont: 












Barra __ . 

0 


0 

0 

0 

0 

0 

1 

0 

0 

3 

Burlington_ 

0 


0 

0 

0 

0 

0 

0 

0 

6 

10 

Rutland __ __ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

3 

Massachusetts: 












Boston. 

0 


0 

19 

20 

25 

0 

7 

0 

33 

237 

28 

Fall River. 

0 


0 

11 

1 

0 

0 

0 

6 

1 

Springfield. 

0 

_ 

0 

0 

2 

4‘ 

0 

0 

0 

0 

84 

Worehester 

1 


0 

2 

12 

2 

0 

2 

0 

3 

63 

Rhode Island: 











Pawtneket. 

0 


0 

2 

0 

1 

0 

0 

0 

0 

11 

Providence. 

Connecticut: 

0 

1 

1 

116 

6 

10 

0 

4 

0 

11 

70 

Brideeport 

0 

8 

1 

0 

8 

2 

0 

1 

0 

0 

36 

Hartford.. 

0 


0 

1 

8 

2 

0 

3 

9 

8 

60 

87 

New Haven.—. 

0 

1 

0 

0 

1 

2 


1 

0 

3 

New York: 












Buffalo_ _ 

0 


1 

0 

18 

15 

0 

8 

0 

3 

87 

9 

172 

1,668 

76 

52 

New York _ .. 

26 

19 

2 

41 

66 

831 

0 

75 

0 

Rochester 

0 

2 

0 

1 

4 

i4 

0 

1 

0 

Syracuse. _ 

0 

0 

0 

4 

5 

0 

1 

0 

8 

New Jersey: 











Camden_ 

0 


2 

0 

8 

8 

20 

8 

0 

0 

0 

t 


Newark. 

0 


0 

7 

6 

0 

8 

7 

0 

18 

0 

ou 

126 

48 

Trenton 

0 

1 

0 

2 

2 

0 

0 

Pennsylvania: 










Philadelphia-.-1 

4 

47 

16 

10 

43 

71 

0 

25 

0 

48 

639 

Pittsburgh.. 

3 

IS 

Q 

0 

29 

34 

0 

0 

5 

0 

0 

216 

29 

Reading. 

0 

0 

8 

4 

Q 

0 

Q 

10 

0 

Scranton . 

0 



1 


7 

0 


0 


Ohio* 

1 











Cincinnati 

1 1 

1 

0 

0 

9 

13 

0 

4 

0 

24 

157 

Cleveland 

2 1 

51 

0 

4 

14 

30 

5 

0 

13 

2 

0 

30 

2 

187 

113 

QA 

Columbus 

1 

2 

2 

0 

6 

0 

0 

Toledo.. 

0 

2 

0 

1 

2 

12 

Q 

3 


g 

Indiana: 








V 



Anderson_ 

0 


0 

0 

1 • 

0 

0 

0 

A 

A 

14 

26 

Port Wayne.. „ 

1 


0 

0 

4 

1 

0 

0 

0 

0 

0 

0 

Indianapolis.... 

5 


0 

0 

17 

20 

0 

8 

0 

3 

110 

Muncie. 

1 


1 

0 

5 

4 

2 

0 

1 

0 

0 

21 

11 

South Bend.... 

0 


0 

0 

1 

1 

0 

0 

0 

Terre Haute._ 

niinofe; 

0 


0 

i 0 

6 

2 

0 

1 

0 

1 

20 

Chicago 

7 

88 

5 

23 

46 

1 1 

844 

y 

n 

90 

0 

A 


01A 

Elffin_ 

0 

0 

1 

U 

A 

00 

A 

41 

0 

A 

BIU 

18 

11 

87 

Molino- 

0 


0 

0 

j 0 

0 

U 

Q 

0 

n 

0 

A 

Springfield_ 

Michigan: 

0 

8 

2 

0 

6 

IS 

0 

0 

1 

u 

2 

U 

8 

Detroit. 

11 


0 

s 

21 

68 

A 

12 

A 

A 

Off 

Ma 

Flint . . 

0 


0 

0 

5 

y 

W 

A 

0 

0 

0 

M 

m 

S2o 

82 

44 

_Grand Raplds- 

Wlaccmsin: 

0 

1 

1 

1 

2 

12 

U 

0' 

V 

0 

0 

4 

STeno^ha.. 

0 


0 

0 

0 

« 

A 

A 


0 

1 J 


Madison_ 

0 


0. 

1 

0 

0 

2 

o 

u 

Q 

0 

0 

0 

A 


Milwaukee _ 

Racine . . 

0 

0 

1 

f_ 

1 

1 

3 

I g 

42 

3 

0 

A 

8 

A 

u 

0 

A 

4 

8 

7 

1 0 

! 17 

107 

Superior_ 

0 

1 

0 

I 1 

2 

U 

0 

U 

0 

u 

0 

21 

i If 


* Figures for Littte Bock and Boise estimated; reports not received. 
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Cihj uporh Jor week cudid Ffbruary £?, WJiU —Continued 


State and city 

DIph- 

Influenza 

Mea- 

Pneu¬ 

monia 

ieaths 

Scar¬ 

let 

Small¬ 

pox 

cases 

Ptiber- 

culosLs 

deaths 

Ty- 

phoid 

fV'hoop- 

ing 

Deaths, 

all 

causes 

theria ' 
coses 

■’oscs 

Deaths 

cases 

ro\er 

cases 

fever 

cases 

cough 

cases 


0 


0 

284 

3 

2 

0 

1 

0 

2 

83 

Mimioapolls.— 

0 


1 

5 

3 

23 

0 

4 

0 

0 

104 

0 

1 

1 

1 

4 

11 

0 

0 


21 

71 

Iowa; 

0 



0 

■1 

m 

0 


H 

0 


Des Moines...- 

1 


0 

2 


ml 

0 

0 

ft 

0 

31 

0 



0 



0 


0 

0 



1 



0 

HjUiiii 


0 


0 

0 


Missouri 

Kansas City.— 

2 

0 

8 

0 

1 

0 

0 

6 

1 



5 

0 

0 

0 

8 

0 

115 

24 

fit LiOiifs _ 

4 

4 

2 

2 

18 



8 

2 

1 

207 

Nor^^ Dakota: 

0 


0 

0 


M 

0 

0 

0 

0 

4 

Grand Forks... 

0 



0 



^K1 


0 

1 


0 


0 

0 

0 

H 

■1 

0 

0 

0 

5 

South Dakota: 

0 



0 


M 

0 


0 

1 


Nebraska- 

0 



0 

mi 

8 

0 


0 

0 



0 


0 

2 


2 


0 

0 

3 

58 

Kansas* 

1 

12 


0 

mi 


m 

0 

0 

0 

ft 


0 

1 

I 

1 





Hi 

0 

22 

Wichita , _ 

0 

1 

0 

230 



0 

0 

HI 

2 

81 

Delaware- 

‘Wllminprton — - 

0 


0 

0 

wn 


0 

■ 

■ 

2 

26 

Maryland: 

Baltlniore. ... 

4 

m 

4 

8 

27 

20 

^Bli 

12 

0 

107 

280 

Cuinbeiland_ 

0 

3 

0 

0 

1 

0 


0 

1 


14 

1 

Frederfok---.-- 

0 


0 

0 

0 

1 


0 

0 

u 

Dlst. of Col: 

Washir.Rt'»n.- . 

8 

24 

5 

0 

m 

23 


18 

0 

« 

276 

Vlrjriiila- 

Lvnchburf!. . 
Richmond— .. 

0 

0 1 


0 

1 

0 

0 

B 


0 

0 

1 

1 

ft 

1 

7 

ft 

19 

81 

Roanoke .. .. 

0 



0 



0 

2 

0 

2 

25 

West Vireiiila: 
Charleston ... 

1 


0 

0 



M 

0 

0 

ft 

21 

Hiintlnaton.... 

Wlu‘plln»» 

Q 



0 





0 

0 


0 

rii 

0 

0 

ME 



0 

0 


10 

North Carolina: 






■ 




2 


Gastonia. . 
Raleiah 

1 

0 



A 







. - - 

.... 

0 

1# 

0 

« 


1 

0 


32 

ilTr«ln’'lon 

0 


0 

ft 




ft 

ft 

u 

18 

Winston-Haleni 

1 

" 2 

0 

0 


Hj 


0 

0 

0 

19 

South Carolina: 









0 



Charl(‘Ston. . 

0 

KiH 

1 

ft 

4 

0 

0 

ft 

0 

89 

Flonaipp .. 

0 

mm 


ft 

2 

ft 

ft 


0 

0 

13 

GreenNillc .. 

0 

H 

0 

0 

2 

0 

0 

HI 

0 

0 

14 

Georyin* 

Atlanta 

0 

Ilf) 

8 

84 

17 

m 

m 

ft 

0 

0 

125 

Bninwy irk... 

ft 



1 

1 


Hi 

ft 

0 

0 

5 

Savannah. 

ft 



ft 

4 



1 

u 


43 

Florida 

Mifimi 

ft 

8 

2 

1 

2 


■ 

ft 

0 

8 

2 

ftft 

53 

Tampa ........ 

2 

18 

2 

n 

0 

1 


0 

0 

Kentucky: 

Ashland ..._ 

1 

■ 

ft 


1 

1 

0 

0 

0 

6 

ft 

18 

25 

85 

Covington. 

Lexliipdon...... 

0 

0 

■ 

ft 

ft 


0 

1 

2 

2 

0 

0 

3 

2 

0 

0 

0 

8 

31 

Louisville.,.... 

0 




13 

15 

0 

1 

0 

Tennessee: 

RnnwillA- 

0 


■ 


■ 

1? 

■ 

1 

0 

ft 

no 

114 

so 

Memphifs _ 

0 





22 


6 



NfishvlllA 

0 

6 

20 

12 

8 

0 

0 



Alabama* 

Binninpham... 
Mobile.. 

0 

1 

83 




■ 

0 

0 

4 

2 

■ 


115 

87 

Montgomery... 

1 





0 

0 


0 

Q 












Arkansas- 



im 


m 







TT/w*^ 

Ik 

27 





0 


0 



i^Ori r)UULU..... 
tjhia HapIt 

. u 

QfiiU 



iBm 






ijibile 

Louisiana: 

* 




B 

B 


0 

0 


A 

Lake Charles.. 
New Orleans,., 

. 0 


0 

Q 


0 

0 


257 

RQ 

: 1 

57 

5 

0 

27 

4 

0 

12 

8 

2 

2 


Shrevenort_ 

1 


1 

0 

i 11 

0 

0 

0 

' 0 

Oo 
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City reports for week ended February 5, 1940 —Continued 



EncephalUitt epidernie or Uthargie, —Oases: New York, 1. 

PeTZo^a.—Cases: Boston, 1; Philadelphia, 1; Savannah, 2; New Orleans. 1; Dallas, 1. 
Typhus ferer.—Csses' New York, 1. 



































































FOREIGN REPORTS 


GREAT BRITAIN 

England and Wales—Injedious diseases—IS weeks ended September 
SO, 19S9. —During the 13 weeks ended September 30, 1939, cases of 
certain infectious diseases were reported in England and Wales as 
follows: 


Disease 


Diphtheria. 

Dysentery.-. 

Ophthalmia neonatorum. 
Pneumonia.. 


Cases 

Disease 

Cases 

10,524 

462 

1,140 

4,681 

Puftrperal p3U'MiA_ . . . . _ 

2.341 

18,364 

631 

Scarlet fever_ 

Typhiild fever .. 



England and Wales—Vited statistics—Third quarter 19S9. —^During 
the ttod quarter ended September 30,1939,161,201 live births and 
103,170 deaths were registered in England and Wales. The following 
statistics were taken from the Quarterly Return of Births, Deaths, 
and Marriages, issued by the Registrar General, and are provisional; 


Birth and death rates in England and WaleSj quarter ended September SO, 1939 


Annual rates per 1,000 population: 

Live births.. 15.5 

Stillbirths.57 

Deaths, all causes. 9.9 

Deaths under 1 year of age.* 39 

Deaths from; 

Diarrhea and enteritis (under 2 yoaia 
of ago).tlO 

I Per 1,000 live births. 


Annual rates per 1,000 populatlon-^Oontinoed: 
Deaths from—ConUnued: 

Diphtheria.04 

Influenza.03 

Measles.01 

Whooping cough.02 


( 841 ) 
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WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 

From medical officers of the Public Health Service, American consuls, International Office of Puhlio 
Health, Pan American Sanitary Bureau, health section of the League of Nations, and other source. The 
reports contained in the following table must not be considered as complete or final as regards either the 
list uf countries Included or the figures for the particular countries for which reports are given. 

CHOLERA 

[C Indicates cases; D, deaths] 

Note.—S ince many of the figures in the following tables are from weekly reports, the accumulated totals 
are for approximate dates. 



Afghanistan_ H 

Ceylon; Battioaloa.. C 

China_O 

Canton.__ C 

HongBtong_...._ O 

Shanghai_ C 

Tientsin_ O 

India_____-_O 

Basseln_C 

Calcutta_ C 

Madras_C 

Begapatam_O 

Bangoon_ O 

India (French)__-_-_C 

India (Portugue^w*)___......-O 

Indochina (French)_O 


Jan. 1- 
Nov. 30, 
1030 


January 194(1—week 
ended— 



AFSICA 

Alreria: Algiers_ C 

Belgian Congo__ C 

British East Africa: 

Kenya_ C 

Nyasaland_ O 

Uganda...._.................................. O 

EsOT>t: Asyut Province_ C 

Madagascar. C 

Tunisia: Tunis__ C 

Plague-infected rats___ 

TTfilon of South .Wrica_ C 


ISIA 

China; 

Fukien Province_D 

Manchuria__ D 

Dutch East Indies: 

Java: 

Batavia__ O 

Batavia Residency_D 

Java and Madura_ O 

India___ O 

Bassein___...___ O 

Calcutta_ O 

Cochin_ O 

Plague-Infected rats..______ 

Ind^in^(FrraShilllllllllllllllllllllllllllllllllllZI O 
Thailand: 

Blchitr Province_..._..._C 

Bisnulok Province. O 

Kamphaeng Bair Province_ O 

Lampang Province_ O 

Prae Province_ O 

Svar^ok Province_ C 

Tak Province_ O 


»Suspected. 

Jimmied. 

«Ihci u d e s 04 deaths from pneumonic plague. 


* Pneumonia 

* Includes 1 imported case. 
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WORLD DISTRIBUTION OP CHOLERA PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 
PLAGUE—Contbiiied 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

SMALLPOX—Con tlnaed 



Arabia- 

Ceylon- 

China. 

Chosen.. 

India.-. 

India (French)...., 
Indochina (French). 

Iran. 

Iraq. 

Japan. 

Straits Settlements. 
Syria... 


SUBOPX 

France. 2 

Great Britain..-....0 

Greece. 2 

Portugal. O 

Spain. 0 

Canary Islands- 2 

Turkey.-....— O 

KCBTS AlfEIUCA 

Canada....—-0 

Guatemala.. O 

Mexico--——-5 

Salvador_—..C 

SOUTH AHEBICA 

Argentina—. C 

Bolivia.-.—.0 

Brasil. C 

Colombia.-.C 

Ecuador.0 

Uruguay__—-- C 

Venezuela- C 



TYPHUS FEVER 
[C indicates cases; D, deaths] 
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Felinzary 28, IMO 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER-Continued 

TYPHUS FEYEB-Continaed 


Ploco 


Bulfl:aria. 
France 
Greece .. 


Hunanry -- 
Irish Free Stale. 


Latvia - 
Lithuania. 


Poland 


Portugal 


Eumania. 


Spain. 

Turkey .. 
Yugoslavia. 


BTTROFE 


NORTn AMERICA 

Cuba .-.. 

Guatemala.... 

Mexico .. 

Panama Canal Zone .. 

SOUTH AMERICA 

Bolivia.. 

Chile. 

Peni . 

Venezuela. 

OCEANIA 

Australia .. 

Hawaii Terrilory-- . . 



YELLOW FEVER 
[C indicates cases; D, deaths] 


Cameroon: 

Bafla. 

Nl'onasijnhn .. 
French Equatorlul Africa; 
Bnnirui 

Chad—Fort Lniiiy 
Fort Archaiubault.,- 

Onbon . 

French Guinea. 

Gold Coast.-. 

Ivory Coast. 

Nlcerh . 

Nker Territory: 

Dosso . 

Konni Circle. 

Tahua. 

Senegal: 

Bnmbey. 

Dakar. 

Diourbel. 

Longa . 


AFKICA 


Zigulnchor. 

Sudan (French): Bandlagara. 
Togo (French): Ancoho 


Brazil: 

Amazonas State. 
Bahia State. 


sours AMERICA 


Espirito Santo State.. 
Minas Qeracs State.. 


Para State.. 

Rio de Janeiro State. 

Colombia: Antloquia Deparlmont— 

CaracoU.. 

Jordan.. 

San Carlos... 



»Exact date not given. 
»Oct. l-Deo.8l, im 
* Susi^ected. 


* Includes 1 saipooted case. 

«Includes 7 suspected oases. 


® Includes 3 suflpectotl cases. 
I Jungle typo. 
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A STUDY OF PNEUMOCOCCUS TYPING SERUMS FOR THE 
PURPOSE OF STANDARDIZING A TEST FOR POTENCY * 

By Bermcb E Eddy, Aisociale BaUeiiologtU, United Sinter Public Iltalth iSaiKe 

Since the identification of the types of pneumococci otlicr than 
I, II, and III by Cooper and her coworkers (i, 8, S, 4) the problems 
of the preparation and siandaidization of pnonmoeoecus tyi^ing serums 
have uicrea&ed in number and importance. An accurate siiivey of 
prevalence and mortality duo to the dilferent types and the success 
of treatment with therapeutic scrums is, first of all, dependent upon 
specific and potent typing serums. 

Early in the investigations on specific types it was noted that many 
senims showed cross reactions; that is, they caused an agglutination 
or capsular swelling reaction not only with the homologous type pneu¬ 
mococcus but with one or more heterologous types of pneumococci as 
well. Some ci'oss reactions appeared regularly as a characteristic of 
certain type strains of pneumococci, for example, types II and V, and 
types III and VIII (S, 4? S, 5). Other cross reactions wore foim<l in 
the serum of certain indi\idual animals and have not been explained 
satisfactorily. Cooper used absorption tests for chockuig cross ag¬ 
glutination reactions during her studies on the “higher” types that had 
previously made up the old group IV pneumococci. Wlicii the Neufeld 
test came into use as a means of typing it was found that absorption 
of the serum removed tho factor responsible for the Neufeld reaction 
as well as the agglutinins. 

The tests for cross reactions remain a laborious necessity to be carried 
out on every pneumococcus typing serum, but tlie removal of a cross 
reaction can be accomplished once it is found. The techniques for 
absorption vary, but in general the procedure consists in adding a 
dense suspension of pneumococci of the heterologous type giving the 
cross reaction to the serum. After agglutination and capsular swelling 
of the added pneumococci occur, the bacteria are removed from the 
serum. 


1 From the Division of Biologies Control, National Institute of Hedth. 

(847) 
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The task of setting a standard for the potency of typing serum 
proved more difficult. Different laboratories worked out their own 
methods of standardization and minimum requirements, but they 
varied one from another. 

The attack on the problem was begun in this laboratory by collect¬ 
ing samples of typing serums produced in the commercial laboratories 
and testing them by different methods. The methods first used were 
modifications of the regular Neufeld test as described by Bullowa (5), 
and of a potency test described by Clapp, Philhps, and Stahl (7). As 
the work progressed the techniques were changed gradually until a 
practical standard method of procedure was adopted. 

In the early tests a 1-mm. loopful ot peritoneal fluid of a mouse, 
moribund following inoculation with an homologous type of pnemno- 
coccus, was placed on a glass cover slip. To this was added a 3-rain. 
loopful of diluted pneumococcus typing serum and a 3-mm. loopful 
of Loeffier’s methylene blue. After thorough m i xing the cover slip 
was inverted onto a clean flat glass slide. The preparations wore 
incubated at 37° C. for 30 minutes and examined microscopically 
The end point taken was the highest dilution of serum producing defi¬ 
nite capsular swelling. It was soon observed that, while it was 
possible for one individual to place approximately the same amount of 
peritoneal fluid on the cover slip each time and thus obtain about the 
same titer, imless great care was taken it was easy to use more or less 
peritoneal fluid and obtain widely differing titers. Moreover, the 
peritoneal fluid of some infected mice contained more leucocytes and 
more bacteria than other mice so that even when the same loop was 
used for transferring the peritoneal fluid the titers often varied. 

The next tests were performed with broth cultures of pneumococci 
substituted for the peritoneal fluid of a mouse. The titers obtained 
with broth cultures were not always the same. If the growth was 
exceedingly heavy the titer would be lower than if the growth was 
light. AhOj among the various types there were groat differences in 
the appearance of the swollen capsules on pneumococci grown in 
different lots of binth, with different enrichment media, and in cul¬ 
tures grown for different lengths of tune. 

It became appaient that there was a need for defining positive and 
negative Neufeld reactions for purposes of detenniuing potency. 
A positive reaction was therefore considered to be one in which a 
preparation show^ed approximately 90 percent of the pneumococci 
to have swollen, glassy capsules of a greenish hue with as distinct and 
definite outlines as those produced by a known positive undiluted 
rabbit serum. If less than 90 percent of the pneumococci exhibited 
swollen capsules or if the swollen capsules had hazy, indefinite out¬ 
lines the test was regarded as negative. 
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Some lots of broth supported the growth of pneumococci with 
better capsules than those grown in other lots. The cause of this 
difference in lots of broth prepared in the same way was not explained 
Satisfactory batches of broth were set aside for the preparation of 
antigens. 

Enrichment of broth with blood or serum increased the amount of 
growth of the pneumococci but added the disadvantage that more 
debris appeared in the preparations made from such cultures and the 
end points were often more difficult to read. On the other hand, 
the addition of dextrose to the broth was distinctly beneficial for the 
production of satisfactory antigens. Five-tenths percent of dextrose 
was used. It was noted, furthermore, that when dextrose broth was 
heavily inoculated with pneumococci and grown but a short time 
(not less than 1 hoiu' and never more than 6 hours) larger and more 
definite capsules were present than when a light inoculation of pneu¬ 
mococci was made and the cultures were incubated for a longer period. 

Heavy inoculation was accomplished by growing the pneumococci 
on dextrose blood agar slants from 8 to 12 hours and washing off the 
growth with 7 cc. of dextrose broth. For typos with large capsules, 
such as types III and XXVII, it was important to remove the cul¬ 
tures from the incubator as soon as, or a little before, they reached 
their maximum turbidities, or the swollen capsules appeared to 
have misshapen or fragmented outlines. For types with small 
capsules, such as types V and XXIV, this precaution was less im¬ 
portant. 

For preserving the antigens 1.43 percent of a solution of formalde¬ 
hyde, U. S. P. (0.1 cc. to 7 cc. of culture) was used throughout all 
the experiments although it will be shown that this exact concentra¬ 
tion of formaldehyde was not important. The pneumococci in some 
of the antigens thus preserved and stored in the refzigerator remained 
in suspension and retained their nonnal capsular swelling properties 
for 2 weeks or more. In others they settled to the bottom of the tube 
and showed evidences of degeneration within a short time. As a 
precaution, no antigen was used after it was 4 days old. 

It appeared likely that the Neufeld reaction was a quantitative 
one, depending upon the amount of capsular material to be swollen 
as well as the amount of antibody present in the serum. For practical 
purposes, a simple means of measurm^ the capsular material in the 
antigen was to measure the turbidity of the dextrose broth culture, 
using only fxiUy virulent pneumococci from young cultmes that 
possessed good capsules. Any debris present necessarily lessened the 
number of pneximococci and reduced the capsular material to be 
swollen. For this reason, after incubation and the addition of 
formalin the antigen was placed in the refrigerator from 2 hours to 
overnight to allow any debris from the blood agar or any other eBdarane- 
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OTIS particles or degenerated pneumococci to settle out. After the 
period at refrigerator temperature, the supernatant fluid containing 
the pneumococci was diluted with a solution of peptone, sodium 
chloride, and formaldehyde^ to match a turbidity standard of 1,000 
parts per million of silica (S), This was further diluted to match 
turbidity standards of 800, 600, 400, 200, 100, and 50 parts per 
million of silica, respectively. Serum dilutions were made in twofold 
increments in physiological saline solution buflfered to pH 7.6. For 
the test, 0.1 cc. of an antigen was quickly mixed with 0.1 cc. of a serum 
dilution. Two loopfuls ^ of the mixture were placed on a cover slip 
and a small loopful * of saturated aqueous methylene blue was mixed 
with it- The cover slip was inverted on a flat glass slide and the 
preparation was examined under the microscope at once. A sample 
of the results is shown in table 1. Roughly, doubling the turbidity 
of the antigen resulted in lowering the titer of the serum one-half, or, 
conversely, decreasing the turbidity of the antigen by one-half doubled 
the titer of the serum. This factor of variation of the pneumococci 
in an antigen must explain, at least in part, the great differences in 
the titers that have been assigned to the same serum by different 
laboratories. 

Table 1. —The protocol of a test shovmjj the influence of the turbidity of an atUigen 

upon the titer of a serum 


Type IX antigen diluted to xnatch turbidity standards of— 


ro^it serum dilutions 

60 

100 

200 

400 

p.pm. 

sulca 

600 

p.g.m. 

800 

“iSiS- 

1*000 

T?* _ 

4- 



, 


t 

t 

+ 


US _ _ _ ^ 

I 

. 


_ 

_ 

db 

0 








+ 


0 

0 

liM. __ _ _ 

+ 


. 

_ 

_ 

0 

0 

0 

0 




db 



0 

6 

0 

0 



0 



0 

0 

0 

0 

_ __ _ 


0 

0 

0 

0 

0 

0 

Titer_ _ _ 

1:64+ 

1:324- 

1:32 

1:16 

1*8+ 

1:4+ 

<1:4 







+ » Pu<^it{rr.. Swollen capsolos with deflxdte outlines equal in size to those produced by undiluted 
homolouous rabbit scrum. 

± - Almost positive. The capsules not as wide or the outlines not as definite as those produced by the 
undiluted wmtrol serum. 

0— Nes:atlve No swollen capsules or swollen capsules with only hazy, indistinct outlines. 

An antigen corresponding to a turbidity standard of 200 ports per 
million of silica contained enough pneumococci so that 'when two 
3-inm. loopfuls of the serum-antigen mixture were placed on a slide 
many pneumococci were present in each fidd yet they were not 
greatly crowded. It was easy to note at a glance whether all the 
pneumococci had swollen capsules ■with definite outlines, whether 

• The sohctlaQ contained 1 percent peptone* 0.6 percent sodium chloride and L48 percent of a sdlatlon of 
ionnaldehyde* U. S. F.**and was buffered to pH 7.0. 

* Aloop of 28-gage platinmn* S thtti- izuide diameter. 

4Aloop of 28'gage piirttunw, X mm. inside diameter. 





































351 


March 1,1940 


there were any that showed no swollen capsules, or whether agglutina¬ 
tion had occurred. Thus, for the sake of convenience, an antigen 
corresponding to a turbidity standard of 200 parts per million of 
silica was chosen as the standard antigen for potency tests. 

In order to make each antigen as imiformly equal to the turbidity 
standard as possible, 2 cc. of the supernatant suspension of pneumo¬ 
cocci were removed from the stock antigen and 1 cc. was diluted with 
physiological saline solution to match the turbidity standard. A 
quantity of peptone solution equal to the quantity of saline solution 
required to make the dilution was added to the remaining 1 cc. of 
stock antigen and was used for the tests. This procedure made it 
possible to eliminate any en*or due to matching the turbidity of the 
pneumococci in the amber-colored peptone solution with the colorless 
turbidity standards. Table 2 shows that the results of tests carried 
out on serums with carefully standardized antigens prepared on 
different days were essentially the same. 


Table 2. —Results of testing serums with carefully standardized antigens prepared 
from homologous types of pneumococci on different days 


Antlpntumococcic rabbit 
seruxa 


Type I, lot A.. 

Type in (concentrated), lot 




in (concentrated), lot 


Type V, lot A --- 

Type Vin, lot A.. 

Type IX (conccntnitcd), lot 


Date of tost 

Titer 

Oct. 21,1038 

1:36 

Oct. 27,1938 

1:40 

Dec. 23,1938 

1:35 

Nov. 8,1933 

1:60 

Nov. 10,1933 

1:60 

Dec. 

1:60 

Feb. 21,1939 

1:60 

Oct. 24,1933 

1:40 

Oct. 26,1933 

1:36 

Nov. 8,1933 

■K»| 

Jan. 31,1939 


Fob. 14,1939 

1:16 


1:8+ 

Aug. 4,1939 

1:8+ 

Jan. 10,1939 

1:140 

Jun. 17, IW 

1:100 

Jau. 10,1039 

1:180 


Antipncumococcic rabbit 
seriuii 


Date of to&t 


Tiler 


T^^Xni (concentrate<l), | 

Tjpe^XIV (concentrated) 

Type XVI, lot A_..._ 

T^^^XIX (concentrated), 

TpjB^XX (concentrated). 

Typo XXV, lot A. 

Typo XXVIII, lot A.. 


Dec. 2,193S 
Jan. 19,1939 

Kov. Ifi, 
Nov. 29,1938 
Apr. 28,1939 
May 3,1939 

Nov. 10, \m 
Jan. 


Jan. 1«,1930 
Jan. 18,1039 
Apr. 28,1039 
May 2,1939 
Apr. 28,1030 
May 2,1939 
May 6,1939 


1:180 

1:180 

1:200 

1:180 

1:16 


1:230 

1:180 


1:200 

1:180 

liS 

1:8 

1:8 

1 : 8 + 


Clinically, pncTimococci arc typed from sputum whonovor possible. 
For this reason, it was of interest to find out whotlier a viscous material, 
such as is ustially found in sputum from pneiunonia patients, interfered 
in any way with the combhxation of capsiilar substance and antibody. 
Table 3 shows tliat appro.’dmately 6.2 percent of mucin interfered to 
the extent that the titer of the serum was reduced by one-half. The 
lower concentrations of mucin did not lower tlie titer of the serum but 
the end points were difficult to read because the outlines of many of 
the capsules were obscure. 

That this interference with the Neufold reaction was not a charac¬ 
teristic of mucin alone was shown when a viscous material composed 
of a 50 percent aqueous solution of dextrose was used for dilutix^ the 
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stock antigen or serum, or both. It will be noted that as the concen¬ 
tration of the dextrose was increased the titer of the serum was de¬ 
creased (table 3a). Unlike the preparations containing mucin, the 
end points of the preparations containing dextrose were easily read. 

Table 3. —Effect of different concentraiiom of mucin on the titer of a serum 



Control 
(no mucki} 

Mucin 

approximately 

2 2 percent 

Mucin 

approximately 

3 percent 

Mudn 

approximately 

5 2 percent 

Dilutions of antipneumooocclo 
rabbit sGrum t^e, n, lot B 

Sto 6 k antigen 
diluted 1:4 with 
peptone solution, 
serum diluted 
with saline 
solution 

Stock antigen 
diluted 1:4 with 

6 percent mucin, 
serum diluted 
with saline 
solution 

Sto(& antigen 
diluted 1.4 with 
peptone solution, 
serum diluted 
with 6 percent 
mudn 

Stock anti{?en 
diluted 1:4 with 

6 percent mucin, 
serum dUuted 
with 6 percent 
mudn 

t?R_ _ ___ _ , _ _ 

4- 


+ 

't 

Irlfl - _ - -- 

I 



_ __ 

0 

0 

0 

0 

Tltflr_ _ 

1:16 

* 1:16 

»1:16 

< 1:8 

' End point difScult to read. 




Table 3a, —Effect of different concerdrations of dextrose on the titer of a serum 



Control 
(no dextrose) 

Dextrose 
appruximatdy 
18.7 percent 

Dextrose 

approximately 

25 percent 

Dextrose 
approximately 
43.7 percent 

Dilutions of antipneumocoedo 
rabbit serum, type IT, lot A 

Stock antigen 
diluted 1:4 with 
peptone solution, 
serum diluted 
with saline 
solution 

Stodc antigen 
dUuted 1:4 with 
60 percent 
dextrose solution, 
serum diluted 
with saline 
solution 

Stock antigen 
diluted 1:4 with 
peptone solution, 
serum diluted 
with 60 percent 
dextrose solution 

Stock antigen 
diluted 1:4 with 
50 percent 
dextrose solution, 
serum diluted 
with 60 percent 
dextrose solution 

1:4._ 


||||||■|||||■ 


4 . 

1:8 _ _ 



+ 

4 

1 : 1 B- - - _ _ __ 

4- 


4- 

. 4 , 

1:82_ _ 

% 


0 

Q 

_ _ 

0 


0 

0 


1:32 


1:16 

I 18 + 



From the results of the tests with mucin and dextrose it seemed 
reasonable to conclude that in specifying the mininfuim requirements 
for the potency of pneumococcus typing serums some allowance 
should be made for the fact that the pneumococci in sputums are 
often surroxmded by a thick tenacious material, and therefore require 
a stronger serum than if they were suspended in a liquid such as 
broth or peptone solution. It did not seem practicable to employ a 
viscous material fwr the dilution of the antigen or serum in potency 
tests, since such a diluent would involve standardization of the 
preparation and viscosity of the material. If a satisfactory standardi¬ 
zation of the material could be accomplished, it would stiU not cor- 
re^ond to the interfering substances that might be present in sputums, 
since sputums vary widely, even from the same patient. 
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Methylene blue being a factor in the Neiifeld test, an effort was 
made to determine what effect different concentrations and amounts 
added at different stages of the test might have upon the titer of a 
serum. It was observed that methylene blue could be used vdth 
equal success in different amounts, depending upon the concentration, 
for the regular Neufeld test performed with undiluted rabbit serum. 
The same amounts of solutions of methylene blue wore added on the 
cover slip to the serum-antigen mixtures in tests for the potency of 
typing serums. Inasmuch as each serum-antigen mixture was 
further diluted on the cover slip by the dye solution, tests were carried 
out to determine the effect of this dilution. First, the methylene 
blue was added to the saline solution, used for making the serum 
dilutions, making any further dilution of the serum-antigen mixture 
unnecessary, and, second, the volume of the serum-antigen mixtures 
in the test tube was increased four times by the addition of saline 
solution containing methylene blue. Tests were also performed in 
which methylene blue was added to the antigen before it was mixed 
with the serum dilution to find out whether the capsules appeared 
more distinct if the pneumococci were stained before the capsules 
were swollen rather than afterwards. The results are given in table 4. 
It will be noted (columns 1, 2, and 3) that the amoimts of methylene 
blue solution that were satisfactory for demonstrating the swollen 
capsules in the regular Neufeld test served equally well in quantitative 
capsular swelling tests and (columns 4 and 6) that the added dilution 
of the serum-antigen mixture by the methylene blue solution had no 
effect upon the titer of a serum. On the other hand, coloring the 
pneumococci before the capsules were swollen (column 6) was some¬ 
times a disadvantage. The outlines of the swollen capsules were 
often more indistinct and the end points were difficult to read. 

To determine whether formalin influenced the results of the assay 
of a scrum, a scries of experiments was carried out with a portion of 
a stock antigen to which 1.43 percent of a solution of formaldehyde, 
U. S. P., was added and with a portion which contained no solution 
of formaldehyde. The results were the same, as is shown in table 
5. It may be stated, however, that some differences might have 
occurred had not other pi’ccautions been taken for preserving the 
antigens. Antigens were kept in the refrigerator at all times when 
not in use and in an iced container while being used. They were used 
for a period not longer than 4 days and only when the pneumococci 
remained in the broth suspension; antigens in wliich the pneumococci 
had settled to the bottom of the tube were discarded. 

A series of experiments was also carried out with antigens to which 
were added 0.25, 0.6, and 1,43 percent, respectively, of a solution of 
formaldehyde (table 5). No advantage of one concentration over 
the other was noted. The results were in keeping with those of 
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Table 4. —Comparison of quantitaiive Neufeld reactions when different concentrations 
of methylene blue were aaded after the serumrantigen mixtures were made and when 
methylene blue was added to the serum dilutions or antigen before the serum^ 
antigen mixtures were made 



Methylene blue solutions added to 
serum-antigen mixture on cover 
slip 

Methylene 
blue solu¬ 
tion added 
to serum- 
antigen 
mixture in 
test tube to 
increase 
the serum 
dilution 4 
times 

Methylene 
blue solu¬ 
tion added 
to saline 
solution 
usodfor 
making 
serum di¬ 
lution 

Methylene 
blue solu 
tion added 
to antigen 
before 
sermn- 
antigen 
mixture 
was made 

Antipneumococcic rabbit 
scrum dilutlous 

Two 3-mm. 
loopfuls of 
serum- 
antigen 
mixture -|- 
one 1 -mm. 
loopful of 
saturated 
aqueous 
methylene 
blue 

TwoS-irm. 
loopfuls of 
serum- 
antigen 
mixture + 
one 3-mm, 
loopful of 
10 percent 
saturated 
aqueous 
metbylene 
blue 

Two3-xnm. 
loopfuls of 
serum- 
antigen 
mlituie + 
oi>e e-mm. 
loopful of 
Loefder's 
methylene 
blue 

0.2 cc. of 
serum- 
autigen 
mixture + 
0.6 CO. 
methylene 
bluo solu¬ 
tion (0.5 CO. 
saturated 
aqueous 
methylene 
blue to 9.5 
GO. saline) 

(1 CO. of 
saturated 
aqueous 
methylene 
blue to 

25 00 . of 
saline) 

Antigen 
equal to 
a silica 
standard 
of 400 
p. p. m. di¬ 
luted with 
equal parts 
of a solu¬ 
tion con¬ 
taining 

1.5 cc. of 
saturated 
aqueous 
methylene 
blue in 8.5 
00 . of pep¬ 
tone so¬ 
lution 
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Barnes and Hager (quoted by White (S)) who found that the amount 
of combined formaldehyde was the same irrespective of whether 0.2, 
0.3, 0.4, or 0.6 percent of formalin had been added to a culture of 
pneumococci. 


Tablb 5.— Assay of antipneumococcic serums with antigens containing no formalde¬ 
hyde and with antigens containing different concentrations of a solution of 
farnuddehyde 


Antipnoumooocoio rabbit serum dilutions 

No formalde¬ 
hyde 

0.26 ppreont 
of a solution 
of f ormalde- 
hydeU. S.P. 

0.6 percent of 
a solution uf 
formaldehyde 
U. S. P. 

1.43 perrent 
of a .solution 
of formalde¬ 
hyde U.S.P, 


1:32 _ 

+ 



t 


1:64 . 

+ 




1:128.— 

+ 



-i- 


1:260.... 

0 



0 

_____ 

1:128 



1:128 


1:32 .... 

t 



+ 


1:64 .... 



+ 


1:128 ... 

0 



0 


1:64 



1:64 


1:32 .... 

t 



t 


1:04 .... 




1:128.... 

0 



0 

Titer ^-r _ 


1:64 



1:64 


1:16 . 

■jH 


t 


1:32 .... 


+ 



1:64 . 


0 

0 

0 

Titer . _ 



1:32 

1:82 

1:32 


1:10 



4 . 



1:32 _ 


db 

db 



RfTaM 


0 

0 

0 

Titer - _ 


■IM 

1:16+ 

1 : 10 + 

+ 

1:16+ 

t 

Type A _ 

1:32 .... 



1:64 . -. 


0 

0 

Titf'r ^ - - 


■■IIIM 

1:32 

1:82 

1:32 

t 

Type lot 1^- _ 

1:10 - 


t 


1:32 - - 






0 


0 


1:128 ... 


0 


0 

TitAr .. 



1:32 

. 

1:32 





Throughout all the investigations, the peptone solution used for 
diluting the antigens and the saline solution used for diluting the 
senuns were adjusted to pH 7.6. The final pH of the antigen was 
in most cases somewhat loss than pH 7.6, owing to acids produced 
by growth of the pneumococci in the dextrose broth modiiun. Wlieth- 
er or not tlio variation of pll was a factor of any importance was 
tested in the following manner: Portions of a stock antigen were 
adjusted with hydrochloric acid or sodium hydroxide to pH 6.6, 7.6, 
and 8.0, respectively, and diluted to match a silica turbidity standard 
of 200 parts per million with peptone solutions of the same pH values. 
Triplicate serum dilutions wore then made with physiological saline 
solution bufTorod to pH 6.6, 7.6, and 8.0, and tests were performed 
with the antigen and scrum dilutions of each corresponding pH value 
(table 6). The pH values tested had no effect upon the quantitative 
Neufeld reaction under the conditions of the experiments. 

That the pH may be a factor in the keeping qualities of antigens 
was suggested. When antigens adjusted to pH 6.6, 7.6, and 8.0 were 
observed after they had remained in the refrigerator for a period of 
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3 weeks, the majority of the pneumococci in the more alkaline sus¬ 
pensions, pH 7.6 and 8.0, had dropped to the bottom of the tube, 
whereas little sedimentation had occurred in the suspension of pH 
6.6. Also, the pneumococci in some of the more alkaline antigens, 
when tested with homologous type serums, exhibited more swollen 
capsules vnMi misshapen or ragged outlines than the swollen capsules 
in the antigens adjusted to pH 5.6. Other factors involved in the 
keeping qualities of antigens for periods of 2 to 3 weeks, or longer, 
were not investigated. 


Table 6. —Assay of a serum rmtJi antigens and saline solution used for making the 
serum dilutions adjusted to j>H 5 .^, 7.6f and 8.0f respectively 


Antipneuznococcic rabbit serum dflutlons 

pH 5.6 

pH 7.6 

pH 8.0 
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The question of whether enough soluble specific substance was 
dissolved in the culture medium to cause a variation in the liter of a 
serum was considered. Stock antigens were prepared as usual and 
portions were adjusted to pH 5.6, 7.6, and 8.0, respectively, diluted 
with peptone solutions of the same pH values, and tho antigens of 
pH 5.6 and 8.0 and portions of the antigen of pH 7.6 were cenlrif- 
ugalized. The clear supernatant fluid of each tube was decanted 
and the sedimented pneumococci were resuspended in the same amount 
of peptone solution of the respective pH previously used (table 7). 
With the exception of one test, no differences in the titer of a scrum 
were observed when antigens of pH 5.6, 7.6, and 8.0, centrifugalized 
and resuspended in peptone solution of the same pH, were used. 
This exception was with antigens in which many of the pneumococci 
showed damaged swollen capsules when tested with an homologous 
type serum and the end points were difficult to read. 

There were differences in 4 of 6 tests, however, when antigens 
which had not been centrifugalized were compared with those which 
bad. In one test some of the pneumococci in the centrifugalized 
antigen exhibited only slightly swollen capsules or swollen capsxiles 
with fragmented outlines when tested with the higher dilutions of 
the homologous type serum. For this reason, the titers of the serum 
were lower as judged by the usual method of regarding as positive 
only preparations in which approximately 90 percent of the pneu- 
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mococci showed swollen capsules with definite outlines. In 8 tests 
the titers of the serums tested with antigens which had been centrif- 
ugalized and resuspended in peptone solution were higher. It is 
probable that in these experiments some of the capsular material or 
pneumococci were lost in removing the supernatant liquid from the 
centrifugalized antigens. 


Table 7 .—Comparisons of the titers of serums tested with anil gens adjusted to pH 
5,6j 7.6, and 8.0, centrifugalized and resuspended in peptone solution of the same 
pH v^ues and antigens which had not been centrif ugalized, adjusted to pH 7.6 



That the titer of a serum was not consistently higher or lower when 
tested with an antigen which had been centrifugalized and resus¬ 
pended in peptone solution was shown in two instances with antigens 
prepared and tested at different times. For both serums, the titers 
obtained with the antigens prepared on different days which had not 
been centrifugalized were the same, but in neither test were the titers 
obtained with the antigens centrifugalized and resuspended in peptone 
solution the same. It was concluded, therefore, that centrifugalizing 
and resuspending the pneumococci in an antigen was a time-con¬ 
suming procedure more prone to introduce an error than to correct 
one. 

Taking into consideration the factors of the Neufeld reaction which 
had been investigated, a standard test was evolved and adopted for 
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testing the potency of diagnostic pneumococcus serums of all types 
received fiom the dififerent laboratories. The test was as follows 

Materials —^The saline solution used for dilutmg tho antipneumo- 
coccus rabbit serum was a solution of 0.85 percent sodium chlonde 
buffered to pH 7 6. 

The methylene blue was a saturated aqueous solution. 

The antigen was prepared by washing the growth of fully virulent 
pneumococci from an 8- to 18-h.our dextrose blood agar slant with 7 cc 
of 0 5 percent dextrose broth that had previously been tested for sup¬ 
porting good growth and capsule production of pneumococci. The 
broth culture was incubated at 37® C. from 1 to 6 hours (never over 
6 hours), depending upon the turbidity. Care was taken, partlou- 
larly for types with large capsules, that the broth cultures were re¬ 
moved from the incubator as soon as, or a little before, the maximum 
turbidity was readied. The pneumococci were killed by adding 0 1 
cc of a solution of formaldehyde, U. S P., to each 7 cc. of culture 
(143 percent). After the addition of the formaldehyde the antigen 
was stored in the refrigerator for at least 2 hours and usually over¬ 
night. Before use, 2 cc. of the supernatant suspension were pipetted 
off and 1 cc. was diluted with sahne solution to match as exactly as 
possible a turbidity standard containing 200 parts per million of silica. 
This tube was discarded. To the remainii:^ 1 cc a quantity of peptone 
solution® was added that was equal to the quantity of saline solution 
required to match the turbidity standard. This antigen was tested 
with undiluted rabbit serum of the homologous type and if the pneu- 
mocoed were found to have swollen, glassy capsules of a greenish hue 
with definite outlines, the antigen was considered satisfactory for the 
test. Such swollen capsules were used as standards for judging the 
capsular swelling of each serum dilution. 

The antigen was kept in the refrigerator when not in use and in an 
iced container while being used. It was not used for longer than 4 
days, and was not used after the pneumococci dropped out of suspen¬ 
sion or after tibe capsules of the pneumococci swollen by the homolo¬ 
gous type serum appeared to have outlines that were fragmented or 
hasy and indistinct 

The iestj —One-tenth cc. of the seium of half the dilution beix^ tested 
and 0.1 CO. of the antigea were mixed well in a «nrm.11 test tube. 
Two loopfuls • were placed on a cover slip and a small loopful ^ of sat¬ 
urated aqueous methylene blue was mixed with it. The cover slip was 
inveitied on a fiat glass slide and the preparation examined under the 
mioiosoope after 2 to 4 noinutes. 

wtataa ennififewd 1 pamnt ptvtana, os pseeot sodHtti olilondt, and 1A peioMit at a sdateon of 
taBdiHlwH'O aa.»ap4'ip»twfflmat»pH78. 

a mm. bindii dkoMtec. 

t BUIk 



Plate I 





ft 

FiouBS 1 —Positive Noufold zeaotion The capsules are swollen by undiluted rabbit serum of the honiol 
ogous type Note the wide capsules with definite outlme<i 
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Figube 2 —Plus minus Nculbld reaction I ho capsules are not as wide or the outlines are not as definite 
as those iiroduad by the undiluted control scrum 





PiQUBB 8 —Negativo Neufeld reaction Some of Iho pnoumocoai have slightly swollen capsules but the 
outlines are ha^y and indistinct 
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The only preparations regarded as positive were those in which at 
least 90 percent of the pneumococci exhibited swollen capsules as 
definite and distinct as those produced by a known positive undiluted 
rabbit serum of the homologous type. If the number of pneumococci 
with definitely swollen capsules was less than 90 percent, or if the out¬ 
lines of the capsules were hazy and indistinct, the sonun dilution was 
read as negative. Border-line preparations in which the outlines of 
the swollen capsules failed to be quite as distinct or in which the cap¬ 
sules failed to bo quite as wide as those produced by the undiluted 
control serum were read plus-minus (figs. 1, 2, and 3). 

Particular attention was necessary in reading the results of tests 
with pneumococci having large capsules, for example, types III and 
XXVII. Several fields were examined to make certain that each 
serum dilution caused at least 90 percent of the pneumococci to have 
swollen capsules with definite outlines. Sometimes in high dilutions 
of serum a few of the pneumococci would show large definitely swollen 
capsules while tlie remainder would show none. 

Types of pneumococci showing narrow swollen capsules when tested 
with homologous type serum, such as types V, XIV, and XXIV, 
were found to swell somewhat more slowly than pneumococci with 
wide capsules. A time limit of 2 to 4 minutes was, however, sufficient 
for these types. 

The antipneumococous typing serums assayed by this method 
revealed that the titers ranged from 0 to, in a few serums, 1:128. 
In other words, some of the undiluted serunos produced only slightly 
swollen capsules, with outlines too indistinct to bo regarded as posi¬ 
tive by the adopted definition of a positive Neufeld reaction, ^th 
the exception of the type III monovalent serums, titers of 1:4 to 1:8 
were most freqxiently encountered for all typos. Type III serums 
were uniformly low in potency. 

After completion of tests of all the typing scrums collected and 
collection of data oonc<'rning the use of different typing serums in 
clinical laboratories, an arbitrary titer for the minimum requirement 
for all types exeept type ITT was placed at 1:16 for monovalent serums 
and 1:8 for typing serum mixtures. The potency for monovalent 
type III serxim and for type III in serum mixtures was placed at 1:8 
and 1:4, respectively. 

As the Neufeld test is carried out in most clinical laboratories more 
typing serum than sputum or mouse peritoneal fluid is used. Taking 
this fact into consideration, the arbitrary minimum titers chosen for 
typing serums allow a small margin of s^ety for obtaining a positive 
reaction when sputum is unusually thick and tenacious, when large 
numbers of pneumococci of the homologous type are present, and for 
deterioration due to such little investigated factors as aging, temper¬ 
ature, or light. It may be mentioned that the titers chosen for ilie 
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miniaixim requirements were higher than the titers of many of the 
typing serums available in 1937 and 1938. 

DiscnssioN 

The experiments demonstrate that the most important factors in 
the test of potency of pneumococcus typing serums are the careful 
preparation and standardization of the antigen and uniformity in 
reading the results. In other words, the Neufeld reaction represents 
a quantitative combination of the capsular component of the pneumo¬ 
coccus and the antibody in the serum. Some measure, direct or 
indirect, of the capsular component must be made if the amount of 
antibody is to be estimated. In general, reducing the turbidity of 
the antigen by one-half (or the capsular material by one-half) doubles 
the titer of a serum. 

This quantitative rdationship of capsular substance and antibody 
is in keeping with the technique of typing pneumococci from sputum 
or other pathological materials considered as satisfactory by Cooper 
and Walter (.^); they used 4 to 40 times as much serum as sputum or 
other pathological material. It is again suggested in the warning by 
White (10) that in dealing with sputum in which many type III oigan- 
isms are present it is sometimes necessary to dilute the sputum with 
salt solution before any swelling of the pneumococcus capsule is 
evident. 

In reading the results attention has been drawn to the importance 
of a swollen capsule with a definite outline, rather than simply a 
swollen capsule. The definiteness of the outline is dependent prin¬ 
cipally upon the potency of the serum. The width of a swollen cap¬ 
sule is usually characteristic of the type of the pneumococcus, although 
the -sTTulence of the strain, the age of the ciilture, and the medivun in 
which it is grown affect the capsular width. It is because of the 
differences in width of the swollen capsules that an undiluted homol- 
egous-type rabbit serum should be used as a control for judging 
whether each test serum dilution is negative or positive. 

The fact that two viscous materials, mucin and a concentrated 
solution of dextrose, interfered with tiie Neufeld reaction was of 
interest because of the practice of typing pneumococci from sputum, 
mouse peritoneal fluid, or other pathological materials that are often 
thick and viscous. While it is not practicable to use a viscous ma¬ 
terial as a diluent for either the antigen or serum dilutions in tests 
for the potency of pneumococcus typing serums it was a point that 
was considered when the arbitrary TniuTmuTn standards were chosen. 

The experiments in which different concentrations of methylene 
blue were added to the serum-antigen mixtures show that methylene 
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blue added after the serum-antigen mixture is made has no essential 
effect except to dye the pneumococci and bring out the swollen cap¬ 
sules. That the further dilution of the serum due to the addition of 
the methylene blue solution to the serum-antigen mixture does not 
influence the results tends to simplify the standard test. Methylene 
blue can be added to the saline solution used for making the serum 
dilutions, but no advantage is derived from it. The end points are 
sometimes lower and more difficult to read when methylene blue is 
added to the antigen before the serum-antigen mixtures are made. 

The experiments demonstrating that the concentration of formalin 
in the antigen or the hydrogen ion concentration of the test materials 
can be varied over a considerable range without affecting tlie titer of 
a serum make the proposed test of potency easier to duplicate. It is 
to be borne in mind, however, that the antigens are not used for a 
period longer than 4 days. 


CONCLUSIONS 

1. A quantitative Neufeld test for determining the potency of 
pneumococcus typing serum is described. 

2. Minimum requirements for monovalent pneumococcus typing 
serums and for group typing scrum mixtures are proposed. 
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YELLOW FEVER 


By J. H. BArER, in chaige of the Labovatoriee of the Inter national Health Division 
of the Rockefeller Foundation, New York, N. Y. 

Yellow fever is a disease with which the general public is not veiy 
fanuliar at present. In the past it was a terrible scouige in sections 
of the United States, causmg many thousands of deaths. It was so 
dreaded that when an epidemic occurred great numbers of people 
would desert the stricken area, fleeing until stopped, often by men 
with shotguns, at the borders of districts still free from the disease. 

According to historical records, yellow fever made its first appear¬ 
ance in North America in the year 1668, when there were severe 
epidemics in New York and Philadelphia. During the early histoiy 
of the United States yellow fever epidemics were recorded from New 
Hampshire to Florida, as far west as Texas, and up the Mississippi 
River as far as St. Louis. Between the years 1668 and 1821 there 
were no less than 20 different epidemics in Philadelphia, 16 in New 
York, 8 in Boston, and 7 in Baltimore. 

An account of early epidemics in this country will he found in Dr. 
LaRoche’s book on yellow fever published in Philadelphia in 1856. 
In speaking of the epidemic of 1793 in Philadelphia, when there were 
over 4,000 deaths, the author describes the terror which seized the 
population w'hen the existence of yellow fever in the city was oflBcially 
announced. People either fled to the country or shut themselves up 
in their homes. Friends avoided meeting in the streets, and hand¬ 
shaking fell into disuse. Unemployment was universal, and business 
come to a standstill. The death rate was so high that burying parties 
■worked day and night disposing of the dead. During the 10 years 
following tliis epidemic there were 4 more outbreaks in Philadelphia 
claiming an additional 10,000 lives. 

While the northern cities w^ere visited by epidemics of yellow fever 
at relatively infrequent intervals, in some of the southern towns the 
infection was present almost continuously. In Charleston, S. C., 
deaths from yellow fev'er occurred practically every year in the 
nineteenth century. There were frequent and violent epidemics in 
Galveston, New Orleans, and a number of other Gulf ports. From 
New Orleans the infection was frequently carried inland along the 
Mississippi River. The last epidemic of yellow fever in the United 
States occurred in New Orleans in 1905, at which time thei'e were 
cases also in Pensacola, Fla. 

Yellow fever is still widespread in the interior of South America 
and in WTest Africa. Some authorities are inclined to believe that it 
was originally brought to the New World from West Africa on slave 
ships. 
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THE COURSE OF TELUOW PE\ ER IN MIN 

Yellow fever derives its name from the jaundiced or yellow color of 
the skin, mucous membranes, and sclerae, which commonly develops 
about the thii’d or fourth day of ilhiess. The onset is usually very 
sudden, and patients frequently remembei- the exact hour when they 
were taken ill. The disease begins with a severe headache, backache, 
and fever. From the very begmning the patient feels extremely sick 
and prostrated. There is frequent vomiting. After the fii-st 2 or 3 
days the vomit often contains altered blood, hence the common name 
“black vomit.” Yellow fever is a disease of rather short duration, 
and at the end of 1 week most victims are either dead or on their way 
to recovery. In fatal cases death usually occurs between the fifth 
and eighth day of illness. If the patient survives until the seventh 
day, his chances for recovery are generally good. There are excep¬ 
tions to this statement, of course. In fulminating cases death may 
occur as early as the end of the third day, and in less severe cases as 
late as the ninth or tenth day. Before death the patient usually falls 
into a coma which may last from 12 to 24 hours. The death rate 
varies in different epidemics, but generally it is high in comparison 
with other infectious diseases. 

The diagnosis of yellow fever during the first few days of illness is 
very difficult and almost impossible without laboratory aid. The 
most important early symptoms for diagnosis are high fever with slow 
pulse rate, leucopenia, and albuminuria; and later, jaundice, bleeding 
gums, and vomiting of altered blood. 

There is no specific treatment for yellow fever. The best that can 
be done is to keep the patient quiet in bed and on light liquid diet, as 
in other severe illnesses. 

One attack confers lifelong immunity. In places w'here the disease 
has occurred year after year, practically all the adult population has 
had the infection and thus is immune, so children and newcomers are 
the chief victims. In some persons the attack is so mild that it can be 
diagnosed only after recovery by testing the patient’s blood for 
immunity. 

ETIOLOGY AND MODE OF TRANSMISSION 

The infectious nature of yellow fever was known long ago; but our 
knowledge regarding the causative agent and its mode of transmission 
from one person to another is quite recent, dating from the close of the 
Spanish-American War, when the United States Army Commission 
under Major Walter Reed demonstrated in Cuba that yellow fever 
is transmitted by a mosquito formerly called the st^myia but now 
known under tihe scientific name of ASdei aegypti and popularly desig¬ 
nated as the aegypti. The Commission showed also that the causative 
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agent was present in the patient's blood during the first 3 days of 
illness, and that it 'vvas small enough to pass through filters which held 
back ordinary bacteria. In addition, the Commission demonstrated 
that the patient’s sputum, feces, urine, and vomitus were noninfec- 
tious, and that the disease could not be contracted by contact or from 
contaminated objects. 

Major Gater General) W, C. Gorgas, who was the Chief Sanitary 
Officer of the United States Army of Occupation in Cuba at the time, 
made quick use of this knowledge. Cuba, and especially the city of 
Havana, had long been a notorious hotbed of yeUow fever, and there 
were many deaths among the American soldiers stationed there. All 
ordinary sanitary measures had met with complete failure. Early in 
1901 Gorgas introduced vigorous antimosquito measures in Havana, 
and as a result yeUow fever disappeared as if by magic. Three years 
later Gorgas, by applying similar measures in the Panama Canal Zone, 
made possible the building of the Panama Canal. 

Although the brilliant work of Major Reed and General Gorgas 
provided measmes for preventing the spread of yellow fever, informa¬ 
tion on many important points regarding this disease was not forth¬ 
coming until much later. The chief reason for this delay was the lack 
of a susceptible animal m which the infection could be studied ex- 
perimentaUy. It w^as only in 1927, or 27 years after Major Reed’s 
work, that the members of the West African Yellow Fever Commission 
of the Rockefeller Foundation first succeeded in transmitting yellow 
fever to rhesus monkeys, and most of our knowledge regarding the 
causative agent of yellow fever has been obtained since that date. 
Later other animals, especially white mice and European hedgehogs, 
wore also found to be susceptible. 

We know now that the causative agent of yellow fever belongs to 
that class of infectious agents known as filterable viruses. It readily 
passes through bacteria-tight porcelain filters and is not visible oven 
with the most pow^erful microscope; in fact, it is one of the smallest 
viruses known. It is a strict parasite in the sense that it will not 
multiply in the absence of living tissue cells. Outside a living host 
it dies out very rapidly unless special precautions are taken. It can 
be maintained, however, in tissue cultures as long as the tissue cells 
continue to live. By frequently replacing old tissues by fresh ones in 
such cultures, it has been possible to cultivate yellow fever virus 
outside a living host continuously for a number of years. Investi¬ 
gators noticed that in the course of prolonged cultivation under such 
artificial conditions the virus lost much of its virulence, and when 
injected into susceptible animals, such as monkeys, it produced im¬ 
munity but not disease. At present such a modified virus is used for 
human vaccination against yellow fever on a large scale. 
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Before an effective vaccine was developed by the staff of the Inter¬ 
national Health Division of the Rockefeller Foundation in 1931, a 
number of scientists engaged in studying j^ellow fever in various labora¬ 
tories dining the 4 years between 1927 and 1931 contracted the infec¬ 
tion accidentally, and several paid with their lives. Among the latter 
were Drs. Adrian Stokes, Hideyo Noguchi, William A. Young, Paul 
Lewi«5, and Theodore Hayne, i\hose untimely deaths were a great 
loss to medical science. Vaccination was introduced in May 1931, 
and since then there has not been a single accidental infection among 
the investigators. 

The mechanism by which the mosquito transmits yellow fever is as 
follows: The virus is present in the circulating blood of an infected 
person, not only during the first 3 or 4 days of illness, but also at 
least 6 hours, and probably even longer, before the onset of fever, 
when the patient is still feeling perfectly weU. An aegypti mosquito 
biting a person in this stage probably ingests several thousand infective 
doses of virus with its normal blood meal. The mosquito then becomes 
a virus carrier for the rest of its life. After the infective meal about 12 
days elapse before the virus roaches the salivary glands of the mosquito. 
But after it has reached there, the mosquito will inject some of the 
virus into each subject it bites. The virus causes no harm to the 
mosquito itself. Although the duration of its normal life in nature 
is not definitely known, a mosquito infected with yellow fever virus 
has been kept alive in the laboratory for over 200 days. 

After a susceptible person has been bitten by an infected mosquito, 
there follows an incubation period during which the virus multi¬ 
plies in the person's body. During this period, which is usually from 
3 to 5 days, but in rare instances may be as long as 10, he is feeling 
perfectly normal and is entirely unaware that he is carrying dangerous 
infection within himself. Mosquitoes that bite him toward the end 
of this period or during the first 3 or 4 days of illness will in turn 
become virus carriers, and after about 12 days they will be ready to 
infect new victims. In this manner the infection can persist in a 
community indefinitely if there are enough mosquitoes and a sufficient 
number of nonimmune human beings. 

EPIDEMIOLOGY OP YELLOW FEVER 

Yellow fever is best known as the aegypti-borne disease of cities, 
but it exists also in tropical forests in the absence of this mosquito 
and is then called ‘‘jungle yellow fever.” This jungle yellow fever 
is primarily a disease of lower animals and is only accidentally trans¬ 
mitted to man. Its permanent home is in tropical forests of the 
interior of South America, and it is probable that the disease has a 
similar epidemiology in parts of Africa. Exactly what animals 
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serve as its host in these jungles is not yet known. We do know, 
however, that persons visiting jungles known to be infected contract 
the disease, probably from a bite of some bloodsucking insect. The 
yellow fever contracted in the jungle differs in no essentials from that 
occumng in aeg^’pti-infected cities. Moreover, a person infected in 
the jungle entering a community where there is heavy aegypti breed¬ 
ing may serve as a source of infection for the mosquitoes and initiate 
an epidemic of yellow fever of the classical urban type. 

There are other mosquitoes besides aegypti capable of transmitting 
yellow fever. Most of these are found only in tropical countries, 
especially Africa and South America. They have not acquired 
domestic habits like aegypti and generally do not breed in and around 
human hai stations. These wild jungle mosquitoes seldom come into 
contact with man and therefore they play an insignificant role in the 
spread of yellow fevei* in the cities, although it would seem likely that 
they may serve as a source of infection contracted in the jimgle. 

The chief yellow fever vector, the aegypti, is, on the other hand, 
distinctly domestic in its habits. It breeds almost exclusively in and 
around houses. Its favorite breeding places are artificial water 
containers such as cisterns, tanks, buckets, roof gutters, and empty 
cans and bottles which have been filled with water during rain. In 
houses it often breeds in flower vases, icebox dramago pans, and other 
vessels in which water is left standing for some length of time. It has 
practically never been foxmd breeding in swamps, rivers, lakes, or other 
places where malaria mosquitoes usually breed. In cities with a 
modem pipe-borne water supply and a sanitary sewage disposal 
system the number of available breeding places is limited and relatively 
easy to control. However, in regions where yellow fever is still 
prevalent most towns lack such modem facilities. 

The yellow fever mosquito breeds only in a waim climate, and this 
explains why yellow fever epidemics have been more frequent in the 
southern States than in the northern. On the other hand, as shown 
by the occurrence of epidemics in Philadelphia, New York, and Boston, 
it can also breed during the summer months in the northern latitudes 
if introduced from the Tropics and furnished with suitable breeding 
places. In the Tropics it breeds in abundance and constitutes one of 
the major pests. 

In the days of the old sailing ships drinking water on these vessels 
was stored in open wooden tanks which afforded excellent breeding 
places for aegypti mosquitoes. These vessels were the chief carriers 
of yellow fever infection from one port to another. This also explains 
why yellow fever epidemics occurred most frequently in seaports and 
cities on important maritime trade routes. lu modern steamships 
the water supply is carried in closed steel tanks Wjucre mosquito 
breeding is impossible. But the faster modem ships and airplanes 
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afford easier transportation not only for infected persons but also for 
adult mosquitoes. 

Tliroe elements are essential for the outbreak of yellow fever in an 
urban community. They arc an infected person, mosquitoes, and a 
nonimmime population. If the aegypti-infested towns are within a 
reasonable traveling distance from areas where jungle yellow fever is 
prevalent, there is always the threat that sooner or later some person 
will contract the infection in the jungle and unknowingly bring it into 
the tovni. Towns which previously were several days away from a 
jungle by mule are now only a few hours away by motor bus. The 
danger of a town becoming infected from the jungle increases as 
modem transportation facilities improve. 

PREVENTION AND CONTROL OP YELLOW FEVER 

Inasmuch as it is not yet known what animals and insects play a 
part in maintaining yeUow fever in the jungle, there is very little wo 
can do to prevent the spread of the infection in the forest itself. Cer¬ 
tain measures can be taken, however, to prevent human beings from 
contracting the disease in the forest and bringing it to communities 
where there arc conditions favorable for its spread. Most effective 
of these measures is vaccination against yellow fever. A person 
actively immunized will not bo able to harbor the virus even if ho 
should come into contact with it in the jungle. Because of this it is 
strongly urged that in regions whore there is reason to suspect the 
presence of jungle yellow fever all those likely to come into contact 
with it in the forest be vaccinated. This applies especially to labor 
forces engaged in road building, forest clearing for now industrial or 
agricultural developments, or cutting firewood. 

Although it is important to protect individuals exposed to infection 
in the jungle, it is of far greater importance to protect all largo urban 
population centers and render them noninfectible, on the chance that 
the infection might accidentally be brought in. The most effective 
way to accomplish this is to rid the commimity of the transmitting 
agent—the aegypti mosquito. Without means of transmission yellow 
fever cannot spread. In order to devise effective measures for the 
eradication of the aegypti it is necessary to know something of its life 
and habits. 

As mentioned above, the aegypti breeds only in and around houses 
and is fotmd in artificial containers almost exclusively. Only females 
bite, and blood is essential for the development of their ova. They 
lay their eggs near the surface of water on the side of any container 
they find, but in general prefer clean water and practically never 
breed in sump pits or sewer drains. If the eggs remain moist, they 
wiU hatch out in about 24 to 48 hours. If, however, they become 
diy, hatching will be retarded, but the eggs remain viable and will 
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liatch if submerged in water even months later. The larvae continue 
to grow" for 7 to 9 days until they reach the pupal stage. From the 
pupae the adult mosquitoes emerge about 2 days later. Thus in a 
very w"arm, tropical climate at least 10 days are required before the 
mosquito reaches the adult stage from the egg, and during this period 
it lives only in water. In cooler climates the time required to reach 
maturity is several days longer. 

It is the aquatic stage in the cycle of development of the mosquito 
that is most susceptible to control measures. If aU water containers 
are completely emptied at least once a week, the cycle is broken, and 
this simple procedure is sufficient to prevent mosquitoes from repro¬ 
ducing. As a matter of fact, this is the procedure generally employed 
in the control of urban yellow fever and, if carried out carefully, it 
usually gives excellent results. 

Departments of public health are ordinarily responsible for the 
enforcement of antimosquito measures aimed at yellow fever. Meth¬ 
ods have been brought to a high degree of perfection in Brazilian cities. 
Specially trained sanitary inspectors visit all houses at weekly inter¬ 
vals. Householders are instructed to keep their promises clean and 
to dispose of all unnecessary water containers. Water storage tanks 
are mosquitoproofed with wire screen. Courtyards and surroundings 
of houses are kept clean, and all discarded receptacles, such as empty 
tin cans, broken bottles, and the like, which are likely to hold rain 
water, are disposed of. Householders are requested to cooperate in 
every way with the sanitary inspectors in their effort to eradicate 
mosquito breeding. Those who fail to do so are sometimes fined or 
even more severely punished. In large cities it is at times exceedingly 
difficult to locate aU breeding places; therefore, special skill and pre¬ 
vious experience on the part of the mspector is essential. If anti¬ 
mosquito measures as outlined above are successfully introduced in an 
aegypti-infested community, the adult mosquitoes, as a rule, disappear 
within a month. If adult aegypti continue to bo found in some par¬ 
ticular houses, this indicates that there is an undiscovered breeding 
focus somewhere in the vicinity. Some breeding places which cannot 
be entirely eliminated are rendered harmless by periodical oiling, as 
the film of oil will kiU the mosquito larvae. Large tanks are sometimes 
stocked with special varieties of small fish that feed on mosquito 
larvae. 

When a case of yeUow fever is discovered in an aegypti-infested 
town, the patient is isolated in mosquitoproof quarters to prevent 
mosquitoes from biting him and becoming virus carriers. As an added 
precaution, the house in which he was taken ill is usually fumigated 
for the purpose of destroying adult mosquitoes that may already have 
bitten him and become infected. Strict antilarval measures are imme- 
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diately introduced throughout the community, and mosquito breeding 
is thus brought under control. 

During recent years rigid antimosquito measures have been enforced 
in many of the seaports of South and Central America and the West 
Indies. As a result, no serious epidemics of urban yellow fever have 
occurred since 1928 and 1929, when there was an outbreak in Rio de 
Janeiro. Although there have been many cases of jungle yellow fever 
in the interior of South America every year, strict antimosquito 
measures have prevented the spread of the infection to coastal cities. 
However, as long as the immense tropical hinteiland of the southern 
continent continues to sciwe as a potential source of infection, the 
danger of its spread will pereist. During periods of war or earth¬ 
quake the rigid systematic control measures are likely to break down, 
and as soon as this happens seaports again become infested with 
aegypti mosquitoes and yellow fever epidemics reappear. 

This situation constitutes a grave danger to all infectible countries, 
including the warmer regions of the United States. That our southern 
cities are still infectible is shown by the recent epidemics of dengue 
fever, a disease transmitted from one person to another by the same 
mosquito that transmits yellow fever, Aedes ae^ypti. Until a few 
years ago travel between South America and the United States was 
possible only by steamship. Because of great distances and the slow¬ 
ness of the ship, the voyage usually took many days or even weeks. 
If a ship happened to carry infection, it was usually detected during 
the voyage. Appropriate quarantine measures were taken when a 
United States port was reached, and the spread of infection was 
prevented. Ships coming from known infected ports were invariably 
quarantined. The effectiveness of these measures is suggested by the 
fact that there has been no yellow fever in the United States sinc<' 1905. 

With the development of air transportation Uio situation has 
changed greatly. Thousands of persons now travel by air every year 
between the United States and South America. It is thus possible 
for a person bitten by an infected mosquito in South America to 
arrive in the United States by airplane and to travel around in this 
country for 2 or 3 days before actually becoming ill with yellow fever 
acquired in distant Tropics. In the first days of his illness, and 
before it is possible to diagnose his infection deffaiitely, he is capable of 
infecting large numbers of aegypti mosquitoes, provided these insects 
are present in his community. He may thus serve as a source for 
an epidemic outbreak of yellow fever. Moreover, there is a possibility 
that infected adult mosquitoes may be trapped in the tdrplane and 
be carried mechanically from one country to another. 

The responsibility for preventing the introduction of yellow fever 
into the United States rests with the officers of the United States 
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Public Health Scn^ice who are constantly on miard at the various 
quarantine stations. When a vessel arrives from a port known or 
suspected to be infected with yellow fever, all on board are examined 
and the vessel is inspected to determine whether it is free from 
mosquitoes. Airplanes are likewise examined and often sprayed with 
insecticides to kill mosquitoes. Persons arriving by water or air 
from localities known to be infected, who are not in possession of 
vaccination certificates, are held imder surveillance for the remainder 
of the yellow fever incubation period, counting from the time of the 
last possible exposure to infection. The flying personnel of the air 
lines operating between the United States and the various South 
American countries are vaccinated against yellow fever. 

As a further measure of prevention, all those who expect to travel 
in regions where yellow fever is prevalent are urged to be vaccinated 
against this disease. Vaccination is now applied on a large scale in 
places where there is danger of infection. In 1038 more than one 
million persons were vaccinated in Brazil alone. In the United States 
a supply of vaccine is kept ready for use bv the quarantine officers at 
the South American air-line terminals in Miami, Fla., and Browns¬ 
ville, Tex. 

Unfortunately, yellow fever vaccine cannot be made available for 
general distribution. It was mentioned above that the vaccine con¬ 
sists of yellow fever virus rendered nonvirulent by prolonged cultiva¬ 
tion in tissue cultures. But in order to produce immunity, the virus 
in the vaccine must be in a living or active state, since dead or inactive 
virus will not immunize. YeUow fever virus is very labile, and outside 
an animal or insect host it rapidly becomes inactivated. It can be 
rendered much more stable, however, if the virus-containing material 
or vaccine is thoroughly desiccated in the frozen state and kept in the 
icebox. Even when stored at low temperature, however, the vaccine 
becomes inactivated at a rate which is often unpredictable, and, there¬ 
fore, it has been necessary to test its activity in susceptible animals 
every time it is used for human immunization. Testing of vaccine 
activity in animals requires special laboratory facilities which practic¬ 
ing physicians and others who occasionally ncught wish to use the 
vaccine for human immunization generally do not have at their dis¬ 
posal. For this reason the availability of yellow fever vaccine in the 
United States has been limited to certain centers where its application 
can be controlled scientifically. For the present the vaccine is avail¬ 
able under certain conditions and without charge at the Laboratories 
of the International Health Division of the Rockefeller Foimdation in 
New York, where it was first developed. It is also being given in 
Rio de Janeiro, Bogota, London, and Paris. In recent years, mis¬ 
sionary, commercial, and governmental organizations, whose em- 
IgifUfeea are stationed in regions of tropical Africa or South America 
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where there is danger of yellow fever iiifoction, have made extensiva 
use of these facilities. 


NOTES ON A VARIATION IN THE EGGS OF ANOPHELES 
PUNCTIPENNIS SAY 

By K. LiWiiOR, Juntor Entomologist, Un%ted Stales Public Ilialth Se vice 

During the routine examination of batches of eggs laid by captive 
Anopheles punetipennis adults some unusual eggs were encountered. 
These eggs were so strikingly different from the ordinary or usual 
type of punetipennis eggs that they were at once noticed. In report¬ 
ing them as a possible seasonal variation it is hoped that other investi¬ 
gators may extend and confirm these observations. 

In the study of anopholine eggs the terminology used by Howard, 
Dyar, and Knab (1912, as corrected) and by Christophera and Bjin’aud 
(1931), and other writers is followed. The dorsal surface of the egg 
is the upper surface, as the egg fioats normally on the water. The 
central surface is the midez’side covered almost, if not entirely, by the 
water and this surface is clothed with a delicate membrane, the 
exochorion, wliich gives the ventral surface its silvery appoai’ance. 
The anterior end is the larger and more bhmt end. The ftiU, a deli¬ 
cately lobate, ribbon-like membrane around the borders of the 
exposed portion of the dorsal surface of the egg, is sometimes difficidt 
to see unless lighting is properly applied. The floats are specialized 
portions of the exochorion and occur one on each side of the egg, 
and are composed of several compartments or cells. The endochorion 
(or chorion of some authors) lies beneath the exochorion. 

Eggs were obtained by allowing individual wild-caught female 
mosquitoes to oviposit dhectly on the surface of water in small crystal¬ 
lizing dishes (50 mm. diameter) beneath “Sport” typo lantern chim¬ 
neys. Only oire mosquito was placed in each chimney. To prevent 
eggs from bocoiuitiig stranded on the sides of the dish, a small purafiiu- 
coated cork ring was fioated on the water. 

For study, oggs wore placed on wot filter paper on an ordinary 
microscope slide witliout cover glass, whore they remaiuod motionless. 
Both transmitted and rofioctod light played an important part in 
proper illumination. Eggs to be preserved for futui'e use were placed 
on filtcn: paper wot with d-percent formalin and enclosed in tightly 
stoppered glass vials. It was formd that 2-percent formalin did not 
entirely prevent hatching. Handliug of individual egp was most 
successfully accomplished by moans of straight, fine-pointed dissecting 
forceps, using one arm of the forceps only and never closing them. 

Photographs were made with a 10-X apochromatio objective, 
7.6-X ocular, and a photomicrographic camera whoso film holder was 
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10 inches from the eye point of the microscope For photography, a 
“hanging drop” slide, -without cover glass, was lound most satis¬ 
factory, the eggs b^g floated on a drop of water or formalin A 
surface Ulummator attached to the microscope gave most satisfactoiy 
results as a light source. 

In the literature there apparently has been no reference to a seasonal 
variation in Anopheles pundipennis eggs, such as has been noted in 
A. vmlkeri (%s. 1 and 2) by Matheson and Hurlbut (1937), nor 
any variation from the usual, such as the e^ described here. The 
description of the egg of pundipennis given by Howard, Dyar, and 
Knab (1917) does not mention the most obvious feature of these 
possibly seasonal eggs (or “unusual” type, as the writer has designated 
them for the purposes of this note), namely, the continuation of the 
exochorion dorsally until it almost completely covers the “deck” oi 
dorsal surface of the e^ (fig. 3). The picture of the eg^ of this 
species given by the above authors (1912, fig 694) is distinctly that 
of the “usual” type of A. pundipennis egg and corresponds with their 
text description preidously cited Herms and Freeborn (1920) 
describe, and Herms and Frost (1932) describe and illustrate the egg of 
pundipennis as encountered in California. While their description 
and figures do not correspond exactly with the “usual” type of egg 
found in Georgia, they more nearly resemble the “usual” type egg 
than they do the “unusual” type. There are several differences, 
such as total length, frill, float length, and the number of float com¬ 
partments, between the “usual” type found in Georgia and the 
California eggs. These differences are being studied in further detail. 

The first female pundipennis which laid the “unusual” type eggs 
was captured at Magnolia Springs, Jenkuis County, Ga., on January 
21, 1938. Another larger lot of females captured on February 3 also 
laid “imusual" egg^. Among these females captured on Febniaiy 3 
was one which laid the “usual” type of e^. This female was 
indistinguishable in appearance from the others of the lot. Subse¬ 
quent to February 3 several other adult females captured at Magnolia 
Springs laid “unusual” egge. The observations could not be earned 
on throughout the year. However, it was noted that as summer 
approached the numbers of “imusual” type eggs obtained from 
females decreased and that there seemed to be an inteigradation 
between the “unusual” and the “usual” type of e^. 

The character of the exochorion covering the “deck” or dorsal 
surface of the “unusual” pundipennis egg is distinctly differmit from 
that in the winter e^ of Anopheles vxdkeri. In the latter species, 
reticulations are observed in this membrane as it covers the ventral 
surface of the and are plainly visible on the dorsal surface under 
the microscope (fig. 2). In pundipennis e^, while these hexagonal 
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1 i(»iRi 1 — inophelis walkert Theobald Suinmtr (Kgs, dorsil isix-ct 



Pi&URr 2 —* IwopMtfi u (Uken 1 hcobald Winter egg, doibal aspect 
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Plate ii 



Figlep 3—-47iopAe/M puncttpenms Say '^Unusuar* tyiH. mg (untoi) and ‘Visual” type cjfgs, dorsal 
aspect Females ha\e not been observ ed to o\ iposit both t j pes of eggs in the same batch. 



FkiLRe 4 —Ariopheles puncttpenms Ssy, “Unusual” type egg showing extent and nonroticulatod character 
of exochonon co^ermg dorsal surface of the egg The two perforations near each end of the membrane 
were not artificially produced, but are not constant characters. Dorsal aspect. 



Figure Sr-Anopheles puruttpennts Say. “Usual” type immed atelj after hatching Dorsal aspect. 
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reticulations are easily discernible on tlie ventral suilace, they are 
bai’ely visible on the dorsal aspect (fig. 4). Tlieii, loo, in the case of 
“unusual” jmnclipennis eggs the extent of the “deck” covered by the 
exochorion is not so great, hloasurcinents of the two typos of pu/ictl- 
pennis eggs and counts of the cells of the float chambei’s have failed 
to show any significant differences, in contrast to Anopheles walhen, 
hi which the winter egg is larger than the summer egg (Mathesou and 
Hurlbut, 1937), and apparently contains more cells in the floats. The 
micropylar structures of the two typos of punctipennis eggs are 
apparently similar. 

All of the punctipennis females wliich laid egp dining this study 
were the typical, clearly marked, lai^e-spotted type. Howard, Dyar, 
and Knab (1917) state that the striking variation in the extent and 
cleaiT^esa of the pale scaling on the wings found among puncHpennis 
“does not even represent a local race, but merely an extreme in the 
ordinary line of variation.” Smaller, darker specimens found in 
abundance at Magnolia Spiings did not lay eggs in the laboratory. 

SUMMARY AND CONCLUSIONS 

1. Wild-caught Anopheles punctipennis females laid “unusual” type 
eggs in January and February 1938. The female mosquitoes wliich 
laid these “unusual” eggs wore morphologically indistinguishable 
from those that had been laying “usual” type eggs during other 
months of the year. 

2. Fm'ther studies are necessary before it can be definitely stated 
that the “imusual” type egg hero described is a seasonal variation. 
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THE 1940 CENSUS OF POPULATION 


The sixteenth decennial census of the United States will be made in 
April of this year, in accordance with Constitutional provisions. The 
first United States census w^as made in 1790 by the United States 
mai-shals, and it required a year and a half to complete it, although, 
according to the final report to Congress, the population of the countiy 
was somew^hat under 4 million. The 1940 census, covering a popula¬ 
tion estimated at 132,000,000 and including many new items of 
information, is expected to be completed in a month. The work will 
be done by 120,000 enumerators, directed by 528 district supervisors, 
under the direction of 105 area managers. 

The general questions on population will include the name, sex, 
color or race, age, place of birth, residence, citizenship, education, 
household data, and household relationships. For persons 14 years of 
age and over, there are questions relating to employment status and 
social security. Questions regarding marriage and children wiU be 
asked of all women who are or have been married. One in 20 persons 
will be asked certain questions in order to secure a statistical sample for 
information on subjects frequently asked the Census Bureau. 

Accurate population data for cities, States, and the country as a 
whole wdll be especially welcomed by health officers, vital statisticians, 
and others interested in health and social welfare, for use in the com¬ 
putation of rates; and the age distribution will serve to check the 
accuracy of theoretical formulae regarding a stabilized population and 
be useful in other ways. 

The census-taking is an enormous task and deserves the full and 
honest cooperation of all persons in order to make the data as nearly 
complete and accurate as possible. It will not be a heavy burden 
on the individual, as many of the answers to the questions can be 
recorded directly by the census taker without interrogation. The 
Bureau of the Census states that the average person is not likely to 
have to answer more than half of the 33 general population questions. 


COURT DECISION ON PUBLIC HEALTH 

Examination for venereal disease before marriage .— (Illinois Appellate 
Court, First District, Third Division; Boy sen v. Boy sen, 23 N.E.2d 
231; decided October 25, 1939.) One provision of the laws of Illinois 
relating to marriage was as follows; 

All persons desiring to marry shall within 15 days prior to the issuance of a 
license to marry, be examined by any duly licensed physician as to the existence 
or nonexistence in such person of any venereal disease, and it shall be unlawful 
for the county clerk of any court to issue a license to marry to any person who 



fails to prcbont for filing ^^lth such countv cloik v ccititiCvtte ettir^g forth that 
such person is ticc trom \cn(‘ieal iiibea-.e ‘ ‘ ‘ 

Another stututory provision on niarriago r(‘a(l: 

That if anv person icsiding and inlemhner t<i continue t(‘ ro-,id' in this Stde 
and who is disabled or piohibited trom coiitruetmg mainage iindei ihe laws ol 
this State shall go into another State or coiintiy and there contract a luaiiiage 
prohibited and declared ^oKl by the laws of this State, such maniage shall be 
null and void foi all piuposts in this State with the same effect as though such 
piohibited marriage had lieeu entered into in this State. 

A marriage \vas oonlraoted hy residents of Illinois in another vState, 
the parties then returning to Illinois. In a suit for the annulment of 
the marriage the plahitiff contended that the marriage was void 
because contracted outside of Illinois to evade the statutory provision 
regarding examination for venereal disease. In passing upon the 
matter the appellate court quoted from a prior case, a portion of the 
quotation being as follows: 

In IllinoH, “ihe general rule is that unless the statute expressly declares a 
inariiage contracted without the necessary consent of the parents, or other 
requirements of the statute, to be a iiuUity, such statutes will be construed io bo 
directory, only, in this respect, so that the marriage will be held valid although 
disobedience of the statute may entail penalties on the licensing or officiating 
authorities.“ ** * 

Neither the statutes of Illinois nor Missouri declare that maiiiages under a 
certain age without the j)arents* consent are void. The provisions fixing the age 
of consent, requiring the consent of the parents and imposing penalties on the 
clerk for issuing a license and on officois for celebrating a mairiage iii violation 
of ihe provisions of the statute, are only directory and not prohibits e. ** ‘ * 

Proceeding, the court used this language: 

This court in ])assing upon the (luc'jtion involved in that case said as to a 
marriage contracted in a foreign Htufe which does not comply wilh the require¬ 
ments of the statute of this Htaie, where the marriage is not declared null and 
void, that, by this particular statute, the direction of the clerk to is*>uo a license 
is directory only and not prohibitive. This applies to the facts as w'c find them 
in the record in this ease, for the venereal disease act docs not declare that a 
marriage celebrated without complying with that statute shall be null and void. 

A provision of tlic statiit(‘ relating io marriage and the existence or noncxisteiiee 
in such person of any ven(‘real disease is that it shall lx» unlawful for the county 
clerk of any court to issiu' a license to marry to any person who fails to pn‘scnt 
for filing a certificaU' such as is rectuired by ihe act, and is the oul> prohibitix e 
clause m the act. ^ 

Therefore since the laws of Illinois did not declare void a marriage 
entered into without compliance with the above-quoted statutory 
provision as to examination for and freedom from venereal disease, 
the appellate court rejected the plaintiff^s contention that the marriage 
in the instant case was void. 

The order of the lower court, which was adverse to the plaintiff, was 
affirmed. 



March 1,1940 376 

DEATHS DURING WEEK ENDED FEBRUARY 10, 1940 

[From the li\''eekiy Health Index, issued by the Bureau of the Census, Department of Commerce] 



TVeek ended 
feb. 10,1940 

Corrospond- 
inc week, 1939 

Data irom 8S larae cities of the United States: 

Total deaths ..... 

10,049 

9,718 

58,190 

541 

582 

3,307 

66^294.279 

13,689 

10.8 

10.5 

9,668 

A for 3 prinr yp,»r« , _ _ _ _ _ 

Total deaths, first ft’of year - _ _ 

55,505 

571 

Doftths nndpr 1 ypftr of ftge ’ _ _ _ - _ _ 

Avprftgp for 3 prior yMrs _ _ . _ __ __ _ 

Deaths under 1 year of age, first 6 weeks of year. 

Data from industrial insurance companies: 

Policies In force.-.. 

3,264 

1 

68,102,52s 

14,277 

10.9 

10.2 

[ 

Niimhpr of dpftth olftlms _ . _ . __ __ ___ 

Death claims per 1,000 policies in force, annual rate. 

Death claims per 1,000 policies, first 6 iikceks of year, annual rate. 

















PREVALENCE OF DISEASE 


Xo health department^ Slate or locals can effectively prevent or control disease witfiou 
knowledge of when^ wh(re, and under what conditions cases are occurring 


UNITED STATES 


reports from states for week ended FEBRUARY 24, 1940 

Summary 

The number of iiilluouza cases reported by the State health olliccra 
dropped from 16,548 for the preceding week to 13,950 for the week 
ended February 24. The preponderance of cases is still being reported 
from the South Atlantic and South Central States. For the current 
week, however, all but 3 of the 9 geographic areas registered decreases 
The two South Central groups reported considerable decreases, while 
the South Atlantic States reported an increase, almost entirely 
accounted for by the rise in the niunber of cases in West Vii-ginia from 
954 to 1,733. All other States in this group reported a decrease, except 
South Carolina and Virginia, where conditions remained about the 
same as in the preceding week. 

The rise of influenza above the 6-year median began during the week 
of October 14, 1939, and the numbers of cases reported weekly have 
remained above the median since that date. The incidence by weeks 
since the first of the year is as follows: 


Januiury 

February 

6 

18 

20 

27 

8 

10 

17 

24 

9,030 

12,516 

12,568 

13,242 

17,641 

16,583 

16,548 

13,950 


The current incidence of the other 8 communicable diseases included 
in the weekly telegraphic reports remained below the median expect¬ 
ancy, with the exception of poliomyelitis, w'hich increased from 27 
to 30 cases, as compared with the preceding week, while the 5-year 
median expectancy is 18. Wisconsin reported 5 cases, the highest 
number for any State. 


( 377 ) 
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Telegra'phic morbidity reports from State health officers for the week ended February 
1940, and comparison with corresponding week of 1989 and 5-year median 

In these tables a zero indicates a definite report, while loaders imply that, although none were reported. 
cas<*s may have occurred. 
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Telegraphic morbidity reports from State health officers for the week ended February 
^4, 1940y and comparison with corresponding week of 1939 and B-year median — 
Continued. 


Poliomyelitis 


Scarlot fevtt 


Smallpox 


Typhoid and para* 
typhoid fhvor 
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Telegraphic morbidity reports from State health officers for the week ended February 
1940f and comparison with corresponding week of 1989 and 6-year median — 
Continued. 


Poliomyelitis 


Week end- 

Divislon and State ed 


Typhoid and para¬ 
typhoid fever 



Weekended 

Feb. 

Feb. 

25. 

1939 

66 

24 

156 

53 

45 

256 



Maine-- 

New Hampshire-- 

Vermont..— 

Massachnsetts- 

Rhode Island- 

Connecticut___— 


Km. ATL. 


New York- 

New Jersey—. 
PoIlnsylvanla-. 


Ohio. 

Indiana---. 

Ullnols. 

MiohlRan K 
Wisoonsin., 


Minnesota- 

Iowa. 

Missouri. 

North D^ota. 
South Dakota. 

Nobra^a- 

Kansas. 


Delaware. 

Maryland*- 

Diet, of Ool- 

Virginia.—---- 
West Virginia*-. 


Whooping cou^ 

Week ended 

Feb. 24. 

Feb. 25, 

1940 

1939 

49 

11 

6 

1 

23 

19 

124 

225 

12 

86 

27 

65 

354 

568 

55 

440 

267 

365 

67 

213 

24 

26 

106 

278 

100 

226 

97 

318 

19 

42 

9 

24 

11 

32 

7 

10 

0 

0 

12 

8 

89 

32 

4 

10 

188 

20 

24 

17 

54 

65 

43 

22 



174 35.765 42.750 50.571 573 3.201 


iNewYoritraty^. 

* Period ended earlier than Satnrday. 
t Typhus ftv^er, week ended February 34,1940.2 
1; Alabmna. 6; Louisiana. 3; Texas. 11. 


Division and Slate 


so. ATL.—continued 


Whooidng cough 


Feb. 24. Feb. 25. 
1940 1939 


North Carolina »- 
South Carolma— 

Geor^*_ 

Florida*.. 


Kentucky-. 

Tennessee... 

Alabama*... 

Mississippi*. 


Arkansas .. 
Louisiana*-, 
Oklahoma.. 
Texas*. 


Montana_ 

Idaho. 

Wyoming—. 

Colorado. 

New Mexico.. 

Arizona. 

Utah. 


Washington.. 

Oregon.. 

Caluornia—. 


8 weeks_| 


5 as follows: North Carolina. 1; Georgia. 4; Florida. 


tsssitsus SuSoo i 
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CASES OF VENEREAL DISEASES REPORTED FOR DECEMBER 193» 


These reports are published monthly for the information of health officers in order to furnish current 
data as to the prevalence of the venereal diseases. The figures an* taken from reports received from State 
and city health officers. They are preliminary and are therefore subject to corn^etion. It is hoped that 
the publication of these reports will stimulate more complete reporting of thesi‘ diseases. 

Reports from States 



Alabama i- 

Arizona- 

Arkansas- 

California- 

Colorado- 

Connecticut- 

Delaware . 

Dist. of Columbia. 

Florida.— 

Georgia-- 

Idaho. 

Illinois--- 

Indiana_ 

Iowa. 

Kansas._ 

Kentucky. 

Louisiana. 

Maine. 

Maryland . 

Massachusetts.... 

Michigan. 

Minnesota . 

Mlssissinpi. 

Missouri. 

Montana-. 

Nebraska. 

Nevada. 

New Hampshire-- 

New Jersey. 

New Mevico. 

New York . 

North Carolina.-- 
North Dakota .... 

Ohio. 

Oklahoma. 

Oregon . __ 

Tennsyhania _ 

Rhode Island. 

South Carolina_ 

South Dakota .... 

Tennessee.- 

Texas. 

Utah. 

Vermont». 

Virginia. 

Washington . 

West Virginia .... 

Wisconsin. 

Wyoming. 


ported 
during 
month ' 




221 

5.29 

891 

4.29 

1,579 

2.53 

97 

.90 

181 

1.03 

203 

7.72 

659 

10.36 

2,413 

14.20 

1,404 

4.51 

34 

.68 

1,976 

2.50 

490 

1.40 

277 

1.08 

244 

1.31 

615 

2.08 

483 

2.26 

39 

.46 

795 

4.72 

433 

.98 

709 

1.45 

224 

.84 

1.80B 

&86 

694 

1.73 

47 

.80 

110 

.81 

:i0 

2.94 

10 

.31 

H51 

1.95 

135 

3.20 

3,3(X> 

2 59 

1,871 

5.30 

2« 

.39 

805 

1.19 

377 

1.47 

115 

1.11 

1,072 

1.05 

69 

1.01 


4.09 

31 

.45 

1.332 

4.50 

3,886 

6.43 

41 

.79 

i'748 

.6 37' 

159 

.05 

262 

1.38 

40 

.14 

15 

.03 

29,463 

Z62 



Reports from cities of ^OOfiOO population or over * 


Akron, Ohio. 

Atlanta, Qa. 

Baltimore, Md ... 
Birmingham, Ala. 

Boston, Mass. 

Buffalo, N. Y. 

Ohieago, Ill. 

Oincinnati, Ohio.. 

Cleveland, Ohio_ 

Columbus, Ohio.. 
Dallas. Tex. 


27 

.98 

23 

313 

10 42 

68 

409 

S 61 

177 

276 

9.38 

62 

158 

1 99 

115 

74 

1.23 

48 

1,235 

3 37 

742 

10^ 

2.22 

08 

870 

3.02 

80 

102 

3.25 

15 

205 

6.74 

96 


See footnotes at end of table. 


*1^ • * .. ... ... . * ... I I I ..j . . ., 
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Reports from cities of 200fi00 population or over —Continued 


Denver, Colo. 

Houston, Tex_ 

Jersey City, N. J_ 

Kan^ City, Mo.-. 

Los Angeles, Calif_ 

Louisville, Ky. 

Memphis, Tenn_ 

Milwaukee, Wis. 
Minneapolis, Minn. 

Newark, N. J.. 

New York, N. Y_ 

Oakland, Calif_ 

Omaha, Nebr_ 

Philadelphia, Pa—. 

Portland, Orog-- 

Rochester, nTy.— 

St. liOUis, Mo_ 

St. Paul, Mlim_ 

San Antonio, Tex__. 
San Francisco, Calif. 

Seattle, Wash. 

Syracuse, N. Y_ 

Washington, D. O.. 


Cases re* 
ported 
during 
month 

Monthly 
case rates i 
per 10,000 
population 1 

67 


Hi 

185 

36 

116 

5. 

1 . 

2. 

Id 

11 

60 

836 

6. 

50 

176 

386 

2 

55 

5. 

13. 

L 

1 

121 

2. 

66 

2; 318 
60 
86 

3. 

1. 

L 

1 

484 

2l41 

76 

2:34 

24 

. 

70 1 

64 

. 

76 1 

37 

L29 

459 

17.56 

183 

2.66 

84 

2117 

65 

2:88 

659 

ia36 





1 No report for current month. 

> No reports received from Dayton, Detroit, Indianapolis, New Orleans, Pittsburgh, Providence, or 
Toledo. 

WEEKLY REPORTS FROM CITIES 

City reports for week ended February 10, 1940 

This table summarizes the reports received weeklv from a selected list of 140 dtles for the purpose of show* 
ing a cross section of the current urban incidence of the communicable diseases listed In the table. 


Dlph- 

State and city theria 
cases 


Data for 90 citlra: 
5-ycar averace.. 
Current week 


Maine; 

Portland. 

New Ham^ishire: 

Concord. 

Manchost^... 

Nashu*\. 

Vermont: 

Barre.. 

Burlintrton... 
Rutland .... 
Massachusetts: 

Boston. 

Ftdl River— 



Springfield. 

Worcester.. 


Rhode Island: 

Pawtucket. 1 - 0 8 0 3 0 0 0 

Providence. 0 _ 0 91 7 8 0 2 0 

Connecticut: 

Bridgeport. 0 . 0 2 2 2 0 2 0 

Hartford_ 0 . 0 0 2 8 0 0 1 

New Haven_ 0 . 10 0 5 0 0 0 

New York: 

Buffalo . 0 . 0 3 6 4 0 7 0 

Now York_ 17 30 _ 40 . 377 0 . 8 

Rochester. 01 1537010 

Syracuse. 0 _ 0 0 5 7 0 1 0 

New Jersey: 

Camden. 2 2 2 0 8 4 uioioi 

Newark.. 0 4 0 14 6 25 0 8 0 

Trenton. 0 1] 2 0 10 5 o|4|o| 

> Figures for Uttle Rock and for deaths in New York estimated; reports not received. 
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City reports for week ended February 10, 1940 —Continued 






























































City reports for week ended February 10,1940 —Continued 

Influenza S<^- *1^- Whoop. ^ 

:y theria-- sles monia pox culosis J°8 

“®“ Cases Deaths ^ deaths ^ cause'4 


North Carolina: 

Gastonia. 

Raleigh. 

Wilmington... _ 
Winston-Salem. 
South Carolina: 

Charleston. 

Florence_ 

Greenville. 

Georgia: 

Atlanta_ 

Brunswick. 

Savannah. 

Florida: 

Miami_ 

Tampa, 

Kentucky: 

Ashland_ 

Co\’ington_ 

Lexington. 

Louisville. 

Tennessee: 

Knoxville. 

Memphis_ 

Nashville_ 

Alabama: 

Birmingham... 

Alobile. 

Montgomery... 

Arkansas: 

Fort Smith_ 

Little Rock.... 
Inuisiana’ 

Lake Charles... 
New Orleans— 

Shreveport. 

Oklahoma: 

Oklahoma City 

Tulsa . 

Texas- 

Dallas. 1 

Fort Worth_ 

Galveston. 

Eouston . 

San -\ntonio.-.. 

Mont .in V j 

PllUncs .I 

Great Falls .... 

Helena. 

Mis-^oula__ 

Idaho: 

Boi^e__ 

Colorado- 

Colorado 

Springs. 

Denver. 

FucMo.. 

New Jlexico: 

Albuquerque.- 
Gtah: 

Salt Lake City, 

Washington: 

Seattle.. 

Spokane_ 

Tacoma.. 

Oregon: 

Portland.. 

Salem. 

California: 

Los Angeles.... 
Sarrameoto. .. 
San Frandw.. 
































































































diy reports for week ended February 10, 19Jfi —Continued 




Boston-—“ 

Ohio: 

Cincinnati—-—— 
Michigan; 

Detroit—— 
Missouri: . 

St. liouls- 


Maryland: 

Baltimore. 

District of Columbia: 

Washington__ 

Texas: 

San Antonio_ 

Oalifomia: 

Los Angeles— 


Encevhalititr epidemic or /rfftcrffic.—0^: Ch^loston, S. 0., 
MaST—< 5asSr Philadelphia, 1; Atlanta, 3; Los Angelos, 1. 

Oases; Charleston, S. 0., 2; Houston, Texas. 2. 












FOREIGN REPORTS 


REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note.— A cumulative table giving current information regarding the world prevalence of quarantlnable 
diseases appeared in the Pubuc Health Repobts of February 23, 1040, pages 342-345. A similar table ^ ill 
appear in future issues of the Public Health Refobts for the last Friday of each month. 

Plague 

Argentina—Salta Province—El Carril. —^For the period January 
16 to 31,1940, 1 case of plague with 1 death was reported in El Carril, 
Salta Province, Argentina. 

Azores Islands—San Migvd. —^During the month of January 1940, 
2 cases of plague were reported in a rural area of San Miguel, Azores 
Islands. 

Tjphus Fever 

France — Basses-Alpes Department—Le Caire — Correction. —^The case 
of typhus fever reported on page 224 of the Public Health Keports 
of February 2, 1940, as occurring in Le Caire, Basses-Alpes Depart¬ 
ment, France, is an error. It should have been reported as occurring 
in Cairo, Egypt. 

Yellow Fever 

Colombia—Antioquia Department—San Luis. —On January 15, 
1940, 1 death from yellow fever was reported in San Luis, Antioquia 
Department, Colombia. 

French Equatorial Africa — Gabon. —On February 13, 1940, 1 sus¬ 
pected case of yellow fever was reported in Gabon, French Equatorial 
Africa. 
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THE PLACE OF AN INDEX IN HEALTH DEPARTMENT 
RECORD KEEPING^ 

By JosQFH W. Mottnkin, Assistant Surgeon General, and Evbltn Flooe, United 
States PviUe Health Service 

For some time the United States Public Health Service has pursued 
a series of studies concerning the practices that are followed in selected 
jamnll health departments serving rural counties. Among the devices 
found in use is a record system of conventional type, the main elements 
of which may be enxunerated as follows: (1) The daily report, de¬ 
signed to provide a consecutive list of activities by workers; (2) the 
case record, a form which summarizes service rendered for separate 
conditions; (3) the family folder, a composite record of household 
members served by the department; and (4) the periodic report of the 
department to the sponsoring agencies. 

The foregoing terms of common usage are not truly descriptive of 
actual recording and reporting practice. Departures and omissions 
disclosed by the study probably are no different from those which 
might be found in the perfomrance of a large number of similar or- 
garrizations. A few, however, may be cited for illustrative purposes. 
The daily report was completed with relative faithfulness by nurses, 
to a lesser degree by sanitation officers, and seldom or not at all by 
health officers. A rough check of recording practice showed that 
personnel tended to disi’egard casual and administrative contacts; 
hence, it is reasonable to suppose that even the entries made by nurses 
accounted for much less than the total service they actually rmidered. 

The above observations are in line with the experience of Randall * 
who, at the beginning of a survey of public health nursing services in 
Cattaraugus County, N. Y., found it necessary to emphasize “the 
importance of the nurse recording for every visit ‘why she visited, what 
she did, and what happened.’ ’’ Special stress upon this procedure 
was necessary because prior to the survey period it had been common 

1 From the Division of Pablio Health Methods, National Institute of Health, in cooperation mth the 
Division of Domestic Quarantine 

* Randall, Marian Q Public Health Nursing Sei vice m Rural Famihes The Milbank Memorial Fund 
Quarterly Bulletin, 9 147 (October 1981). 
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practice not to record ‘‘single visits/’ “casual calls/’ or “inconsequen¬ 
tial visits,” which later were shown to represent all the service 
received by about half of the nursing clients. 

In the three counties primarily under consideration, case records 
were used almost exclusively for persons admitted to clinic and home 
nursing service. Furthermore, the so-called family folder was little 
more than a iBling device for case records opened in connection with 
the field nursing service. Upon tracing the origin of the monthly 
report, it was fomid to be a list of items prepared by the State health 
authorities for local enumeration. 

After supplementing the local clerical force, the Public Health 
Service was able to improve the consistency of record keeping without 
affecting the extent or character of actual health department service. 
Special attention was given to the daily report in order that a complete 
account of all contacts made by the several professional employees 
might be obtained. Early in the course of the study a preliminary 
inspection of the data was made for the purpose of determining types 
of analysis that might be both feasible and revealing. An obvious 
defect in the prevailing record system from the standpoint of analysis, 
and one that immediately became apparent, was the absence of an 
arrangement for isolating in unduplicated form the recipient of service. 
Thus it was not possible to determine for individuals or situations the 
items of service rendered by the several staff members. The limita¬ 
tions which such a record keeping system places on analysis can readily 
be appreciated. In an effort to compensate for the deficiency re¬ 
ferred to, a very simple index card which will be described later was 
devised, 

A more extensive and meticulous analysis of the entire body of 
recorded data furnished objective and quantitative evidence which 
supported earlier impressions concerning the variance between service 
rendered and the way it was recorded. These points have been dis¬ 
cussed in the series of papers ^ bearing on this aspect of health admin¬ 
istration. Bean and Hankla,* for example, found that it was the 
actual practice of these health departments to enter on the appropriate 
case records home services for only about two-thirds of their patients 
seen for maternity, tuberculosis, acute communicable diseases, or 
health supervision. Omission of a case record for each person served 

s (a) Bean, Helen, and Hankla, Exnily: Case Becords as an Index of the Pobllo Health Nurse's Work. 
Pub. He^th Rep., 62:1077 (August 6,1087). 

(6) Derryberry, Mayhew: Do Case Becords Guide the Nursing Service? Pub. Health Bep., 54:66 (Janu¬ 
ary ao, 1939). 

(c) Deirybarry, Mayhew: Nuising Accomplishments as Revealed by Case Becords. Pub. Health Rep, 
64:2035 (November 17,1939). 

(d) Bean, J. O., and Flook, Evelyn: Neglected Opportunities for Teamwork in County Health Depart¬ 
ment Practice. To be published m Public Health Reports. 

(e) Mountln, Joseph W., and Flook, Evelyn: The Scope of Personal Service Given by Representative 
Oounty Health Departments. The Health Officer, 4:42 (November 1939). 

* See footnote 3 (a). 



389 


Mar(di8tl040 


by those departments may be ascribed in part to the fact that, varying 
with the coimties studied, between one-third and two-thirds of the 
nurses’ clients received only one visit. Return visits were even less 
frequently reported by health ojEcers and sanitation officers. Ob¬ 
viously, imder such practice, the maximmn need for case records as a 
guide to futui'e seivice could not have been far reaching. 

The findings of Derryberry ® raise extreme doubt as to the purpose¬ 
ful usage of even those case records which were completed, for there 
was little evidence that they infiuenced the nurse either in selection 
of patients for revisiting or in deciding upon the type of service to 
be rendered. No consistency in selection of cases for subsequent 
visits was noted, either among the several areas or between workers 
within each separate county. An item recorded as unsatisfactory on 
the first visit was followed up for some persons and not for others. 
Furthermore, Derryberry • foxmd that a substantial proportion of the 
items designated as unsatisfactory on the first call were given no 
grading whatever on subsequent visits even when a return to the case 
had been recorded. It is assumed that the nurse either failed to 
observe the condition on the repeat visit or forgot to record the change 
which had taken place during the interim between her calls. No 
matter which circumstance prevailed, the value of the record as a 
guide to future service was lowered by the omission which caused a 
break in continuity of the case history. 

Accordiug to Dean and Flook,^ the extent to which records were 
used for administrative purposes in these organizations was also 
limited. In no instance was an occasion discernible which would show 
that case records were used for checking and increasing the proficiency 
of personnel under health officer direction. Neither was there any 
indication that the county supervising nurse or the State nursing 
consultant utilized those records for conducting their conferences with 
staff menibei's. 

Such discrepancies between service and the recording thereof 
raised doubt concerning the value of elaborate record systems adopted 
mdiscriminately by heidth departments, regardless of their needs. 
That the experience of the health units studied does not represent 
isolated peculiarities is indicated by the fact that both the Committee 
on Records and Reports to State and Territorial Health Officers and 
the United States Public Health Service,® and the Committee on Ad¬ 
ministrative Practice • now recognize service entries made on an index 

1 See footnote 3 (6). 

* See footnote 3 (c). 

f See footnote 3 ((f). 

* Oommittee on Becords and Beports to State and Territorial Health Offloers and the United States 
Fubllo Health Service: Tabulation of Health Departinent Services. Pub. Health Bep., 51:1286 (Septem¬ 
ber 4, 1936). 

* Oommittee on Adminl^ratlve Practice: Appraisal Form for Looed Health Work. American Public 
Health Assooiatton. New York City, 1938. 
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card or other special foim as well as those made on case records, 
particularly if further service is not contemplated These modifica¬ 
tions of record keeping requirements, together with the afore-mentioned 
situations found in the three counties receiving special consideration, 
stimulated the interest of this office in the possibility of finding some 
device for supplying the data actually used. 

Inclusion for experimental purposes of an index card (see below) 
proved to be a most satisfactory method of providing essential infor¬ 
mation for the three areas studied. Index cards are not new to record 
systems; as a matter of fact, an index is a part of most plans but the 
index usually serves either as a lead to the case record file,^® or as an 
integrating device for the general record system.^ Inasmuch as a 
high proportion of services are not described by entries on case cards, 
it was decided to expand the purpose of the index to identify aU 
persons contacted, to describe briefly the service rendered, and to 
allocate services to specific workers. Even with this expansion, the 
form represents a rudimentary type of record which was designed 
primarily to supply the types of needed information not otherwise 
available because of the incompleteness of the case record file. 


No . 

. WC_ MF_ 

(Family name) (Fust name) 

H H Head __ _ Di«?t .— 

Dale of birth_ _- Open country. 

Addrf^ __ .. _Vin4ge ^ 


Date 

Place 

Purpo<?eof 

contact 

Worker 


































Individaal index card. 


In many instances the completion of periodic summary reports 
represents the main use made of records. For this purpose the daily 
reports of individual workers offer the most usable source of informa¬ 
tion. There are, however, certain analyses of health department prac¬ 
tices which need to be made at least annually if the program is to be 
guided intelligently. These analyses may relate to performance of 
the health department staff as a whole or to service to individuals. 

i« Walkw, W. T., and Randolpli. Oarolina B.: Baoordlng of Local Health Work. The Commonwealth 
Fund. New York City, 1935. 

u Bdlows, Marjone T.. and Bamsey, Qeo. H.: Integration of Health Department Becorde. Am. 7. Pnb. 
Health, V61.29, No. 28,7nne 1939. 
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Such evaluations are facilitated by the inclusion of a record form which 
is characterized by simplicity, yet which offers maximum possibilities 
for the types of analysis that are of distinct administrative value. 
The extent to which the index might be used in supplying information 
that seems most important in routine health administration was given 
particular attention. An index record that may be prepared from 
entries made by staff workers on their daily reports is well equipped to 
furnish the kind of source material required by most health oflEicers 
for study of the activities of the department as a whole. Likewise, it 
would furnish such basic data as commonly appear in annual reports of 
local health organizations. 

A brief description of the items provided for and of the method of 
recording such inforaiation on the index form might be given at this 
point. The first section of the card is devoted to descriptive and 
identifying data which arc as essential to analysis of service as are 
the service entries themselves. Name of the client and of the head 
of the household (H. Head) should be entered in full, as should the 
location of his residence. For sanitation services the two latter items 
will serve to identify the preunises. The recorded date of birth will 
reveal whether a client is an adult, a school child, one of preschool 
age, or an infant. Other information for this section of the card can 
be indicated by the use of a check mark in the appropriate space. 
Correctly placed checks will indicate whether the person served is 
white or colored (W C), and whether a male or female (M F). They 
will also designate the type of community in which his home is located 
(open country or village). The section of the card which constitutes 
a histoiy of services is completed by making the following entries for 
each separate contact: Date of service, place of service (home, school, 
office, clinic), purpose of contact (immunization, physical examina¬ 
tion, health supervision, sanitary survey, promotion of clinic attend¬ 
ance, instruction I'egarding control of communicable disease, arrange¬ 
ment for admission to sanatorium, etc.), and identification of the 
health department worker (health off., A. B., San. insp., C. D., 
nurse, E. F., etc.). Initials of the person rendering service, in addi¬ 
tion to his title, are especially important in larger health departments 
where more than one worker of each professional class is employed. 

The index is the only device which permits a record of total service 
to unduplicated individuals, for in no other system is the recipient 
the basis of consideration. 

A client’s card becomes a part of the index file with his first health 
department contact, and all subsequent contacts are recorded thereon. 
Index records may be filed alphabetically according to name of the 
individual served or of the household head, depending on whether the 
department chooses to handle its clients singly or in family groups. 
The alphabetic guide cards might be replaced by a phonetic ^stem, 
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thus facilitating filing and location of records; such a system is espe¬ 
cially useful where the department has a lai^e clientele* 

From an index record such as the one suggested it is possible to 
obtam a description of every person served by the health department. 
Thus the administrator may procure an actual count of infants, 
preschool children, school children, and adults who are reached by his 
organization during any chosen period of time. He can teU how 
many of these persons are white and how many are colored, as well as 
the sex of each. By comparing the count of clients in the separate 
categories with the total number of each in the population, a health 
officer can calculate the distribution of health department services. 
In addition, he can decide whether lack of balance exists in the selec¬ 
tion of clients from particular sections of his jurisdiction. 

The index record is a means of determining the total amoimt and 
the various types of service received by every pemon brought within 
the range of health department activity. Likewise, it is possible to 
identify those seen for a single purpose or for any given number of 
purposes and to compute the aggregate number of contacts made by 
the complete staff. No other record pattern permits these two types 
of analysis. 

Not only does the index provide a history of services rendered by 
the entire staff, but each item of activity can be assigned to the 
individual worker responsible for its performance. Only the index 
tells a story of the related service of various workers to each chent. 
From a record of this kind, the health officer can learn the degree to 
which his personnel cooperate in their handling of specific conditions, 
and whether the home, office, or clinic is apt to be the place of contact; 
he can also compare the proportion of the population served by the 
several staff members. Finally, the index lends itself to analysis of 
seasonal variation in health department activities, both from the 
standpoint of number of individuals served during specified periods 
and from the aspect of types of work emphasized at particular times. 
These suggested analyses are based on the types of data called for by 
the very simple index card described. The analysis made by Moimtin 
and Flook of the scope of personal service rendered by the health 
departments already referred to was based entirely upon information 
provided by this elementary index form. Items designed to describe 
in further detail either the individual or the service might readily be 
included, although each additional item makes record keeping more 
burdensome and complicates the analysis. 

limitations inherent in the index as a major element of a record 
system must be fully xmderstood. Especially do these limitations 
apply to its use in large health departments where the roster of clients 
attains considerable magnitude and record files are decentralized. 


u S«e fDotaote 3 (e) 
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The apparent simplicity of the sample index caid, as judged by its 
size and the small number of items, may mislead the uninitiated into 
believing that the clerical problems of an office are automatically 
solved with its adoption. At most, an index can only simplify record 
keeping and facilitate the completion of uninvolved reports and 
analyses. The form is of limited value rmless each staff worker faith¬ 
fully records every service rendered to individuals and to premises. 
Furthermore, even the primary analyses described in this paper 
necessitate a large amount of sorting of cards and tabulating of data 
recorded thereon. The quantitative data required by administrators 
of small departments for completion of reports could be extracted 
by hand sorting with relative ease. One method of handling the 
card file which would partially mechanize the procedure is the use of 
the marginal punch system. Experience has shown, however, that 
this device is adaptable only to relatively small numbers of cards. 
Access to card punching and mechanical tabulating equipment natu¬ 
rally expedites the task of analysis. In the larger departments where 
the record system is completely mechanized, the items necessary for 
index purposes could be entered on the control portion of a punch- 
card, while the remaining columns ai-e reserved for a description of the 
service. By the use of mechanical equipment it would be possible to 
allocate the various services to imdupUcated recipients who can be 
described in any way that the analyst might desire. 

Characteristics of the index as described in the foregoing discussion 
lead to the opinion that there are several noteworthy advantages to 
its adoption as an clement m a record keeping system. The index 
offers a record of total service to unduplicated individuals, thereby 
forming a basis for computing the aggregate volume of work per¬ 
formed by tho health department; it furnishes a description of every 
person with whom the organization made contact; it provides a 
history of the related service of various workern; and it permits 
consideration of seasonal variation in health department activities. 
It must be emphasized that tho index is not recommended as a sub¬ 
stitute for the case record in departments that are disposed to maintain 
and use the more elaborate system. It is conceivable, however, that 
under certain conditions the index may bo the primary reference file. 


STUDIES OF SEWAGE PURIFICATION 
XL THE REMOVAL OF GLUCOSE FROM SUBSTRATES BY ACTIVATED 

SLUDGE » 

By 0, O. Rxtohhott, Principal Chemistj J. F. Kachmar, Junior Chemist, and 
W. Allan Moore, Junior Chemist, United States Public Health Sennee 

In a previous paper ( 1 ) of this series, the sewage organic matter 
adsorption, removal, and oxidation characteristics of activated sludge 

1 Fiom the Stream Pollution Investigations Station, Ctncmnati, Ohio 
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were studied. The very high rate of removal of the organic matter of 
sewage by the sludge and the portion of this removal which could be 
accounted for by biochemical oxidation was determined. From 2.5 
to 30 percent reduction of the total carbonaceous oxygen demand 
(L value) of the substrate was accomplished by biochemical oxidation 
in the first 30 minutes of the process. The remarkable similarity 
between the purification accomplished by the biologically simple pure 
culture zoogleal sludge and the normal activated sludge was noted. 

In these studies synthetic sewage containing true colloidal and 
soluble organic material only, and domestic sewage containing organic 
material in all states of dispersion were used. It has been shown that 
only about 6 to 10 percent of the organic material contained in do¬ 
mestic sewage is present in true colloidal form and that roughly 33 to 
44 percent may be present in true solution (^, S, 4 )> 

Because of the large portion of organic material present in true 
solution in sewage it is pertinent to study the rates of removal of 
such material by activated sludge. The rates of removal of non¬ 
electrolyte solutes from substrates by the activated sludge process 
have not been extensively studied under controlled conditions. It 
was, therefore, decided to study this phenomenon and to use the 
simple carbohydrate glucose as a test material. Glucose was selected 
because of interest in it as a cause of sludge bulking, because its 
removal can readily be followed directly, and because of the ease with 
which it can be used for energy by bacteria. Kendall (5) states that 
no case has been recorded of a bacterium which can utilize any carbo¬ 
hydrate that will not utilize glucose also, and there are organisms 
which do not utilize any carbohydrate except glucose for energy 
requirements. 

In the present study the rates of removal of glucose obtained with 
normal activated sludge as taken from an experimental plant and 
pure culture zoogleal sludge have been compared. The pure culture 
zoogleal sludge consists of the floes formed by a strain of bacteria 
isolated from nonnal activated sludge. The isolation of these bacteria 
and the development of the pure culture sludge have been described 
by Butterfield (0). The rates of removal of glucose and sewage 
organic matter by activated sludges have also been compared. The 
influence of sludge concentration, temperature, and pH upon the 
glucose removal rate has been studied. The effect of other factors 
such as agitation without oxygen, prolonged reaeration, supplemental 
feeding, and chlorination of activated sludge upon the glucose removal 
rate has also been determined. 

REVIEW OF LITERATURE 

The theory of removal of dispersates of larger than colloidal size 
by coagulation or condensation on the surface of the sludge particles 
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is readily acceptable. This suggests that the mutual coagulation 
theory proposed by Baly (7) and frequently reviewed in the literature 
(g, 9, 10, 11) may be necessary only to explain the removal of 
the rather small proportion of colloidal organic matter present in the 
sewage. Baly concluded that lowering the pH of the system to 
6.5 to 6 should promote the efl&ciency of the process. Lumb (g) cited 
experiments to show the advantage of lowering the pH, but Nesme- 
hanofF’s {W) experiments in which the pH was lowered to slightly 
under 6 resulted in a decrease in the activity of the sludge, and 
Mohlman {11) states that Balyas suggestion has not been put to 
practical use. 

In any case, the organic materials in solution which include electro¬ 
lytes and nonelectrolytes are not removed from the dispersions medium 
by the above coagulation or electro-adsorption mechanisms. Ther¬ 
iault {13, 14} IS) proposed a biozeolytic theory for the removal of 
ions of solutes and stated that adsorption of ammonia, amino acids, 
lignoproteins, and related organic constituents could be explained in 
terms of base exchange. 

Theoretically, this leaves the nonelectrolyte solutes as the only 
organic components of sewage, the removal of which could not be 
explained upon the basis of one of the several rapid physiochemical 
mechanisms conceivably present and active in the activated sludge 
process. To remove the nonelectrolytic solute it is necessary to fall 
back upon a biophysical-chemical mechanism such as direct cell 
action or, as Buswell {16) has termed it, bioprecipitation. 

The floes of activated sludge consisting of zoogleal bacteria described 
by Butterfield {6) and Dienert {17) are heterogenous systems involving 
enzymic colloids and solutions of cellular materials. Consequently 
the reactions of these systems upon substrate are also biophysical- 
chemical. In this case the reaction velocity would seem to be depend¬ 
ent upon the quantities of the biological agents present to activate 
the reaction. Butterfield and Wattie {18) have shown that the imme¬ 
diate rate of biochemical oxidation of a substrate is proportional to 
the initial bacterial population. The maximum hourly rate of 
oxidation for a given substrate was obtained with the maximum 
number of organisms (10,000,000 per ml. in their experiments) 
present at the start. This maximum hourly rate became lower and 
required a longer time to attain as the ioitial number of bacteria that 
were present to activate the reaction became smaller. 

The bacterial dissimilation of glucose has been extensively studied. 
Thaysen and Galloway {19) have ably reviewed the work in this field 
and their views are briefly summarized here. The mechanism of 
glucose dissimilation is generally accepted to depend upon the activa¬ 
tion of hydrogen atoms in the glucose molecules and their subsequent 
removal by hydrogen acceptors according to the theory of Wieland 
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{20). The molecule containing the activated hydrogen (glucose, in 
this case) is termed the hydrogen donator and the oxygen or other 
hydrogen absorbing molecule or molecule radical, the hydrogen 
acceptor. The living plasma, or enzymes produced by the plasma, 
act upon the molecule of glucose in the substrate in which the plasma 
is suspended. This makes a transfer of hydrogen possible. According 
to this theory the function of oxygen has been reduced to that of the 
hydrogen acceptor. This function it shares with numerous other 
substances such as methylene blue, litmus, nitrates, etc. The 
reaction between the hydrogen donator and the hydrogen acceptor 
is considered an oxidation-reduction reaction. Although the oxygen 
may function as a hydrogen acceptor without preliminary activation, 
some authorities favor the view that an activation is necessary before 
oxygen becomes capable of combining with activated hydrogen. 

Glucose is first esterified into monophosphoric esters, after which it 
is decomposed by the liviug cell, according to the mechanism described, 
into compounds containing less than six carbon atoms. The course 
of the decomposition and the final products formed depend upon the 
hydrogen activating properties of the organisms involved in the 
system. Kluyver and Donker {21) have reduced the fermentation 
activities of micro-organisms to eight types. 

The type of glucose fermentation or dissimilation that takes place 
in activated sludge has not been adequately studied. Butterfield {6) 
reported that the zoogleal bacterium isolated from activated sludge 
grew well in the presence of glucose in nutrient broth but that no gas 
was foimed and, as evidenced by changes in pH, no acid was pro¬ 
duced. Heukelekian {22) added 1,000 p. p. m. of glucose to acti¬ 
vated sludge suspensions under mechanical agitation and found that 
less than 10 percent of the glucose was removed in an hour. He con¬ 
cluded that, as biological action could not be precluded, this removal 
could not be ascribed to adsorption. Seiser {23) experimented with 
glucose as a nutrient for activated sludge and concluded that, when 
glucose was fed with asparagin, twice as much glucose was removed 
by adsorption as was removed by biological decomposition. 

A very serious case of sludge bulking occurred at the Des Plaines 
River activated sludge plant in 1927, and Morgan and Beck { 24 ) 
found a large quantity of glucose (10,400 p. p. m.) in a portion of the 
sewage. The glucose tripled the B. O. D. load upon the plant and 
resulted in a breakdown in plant operation. Ruchhoft and Watkins 
{25) tentatively identified the predominant infesting oiganism in the 
diseased activated sludge at this plant as the filamentous orgarism 
SphaerotUus naians and showed that the organism could be cultured 
upon a dextrose peptone phosphate agar. Pearse {26) reviewed the 
literature upon excessive carbohydrates in relation to sludge bulking. 
Agersborg and Hatfield {27) found a rather poor activated sludge at 
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Decatur and stated that the presence of 8 p p m. of dextrose prob¬ 
ably encouraged the abundant growth of Sphatrohlus natans in tlie 
aeration tanks. Scott (28) observed great increases in the volume of 
activated sludge to which dextrose had been added lie showed that 
once the quantity of sludge had been increased, long periods of aera¬ 
tion decreased the volume very little. Eldridge and Robinson (29) 
and Eldridge, MaUman, and Robinson (30) reported that up to 400 
p. p. m. of lactose were removed from solution by aeration with acti¬ 
vated sludge in 6 to 8 hours They noted an increase in pH of from 
7.2 to 8.1 after carbohydrate feeding and suggested that the carbohy¬ 
drate was completely oxidized in the above period. They obtained 
decreases in the quantities of suspended solids in their aeration tanks 
following lactose feeding and did not obtain any appreciable bulking 
until the sludge had been aerated 3 days without being fed. Infection 
of the sludge by Sphaerotilus was not mentioned by these observers. 

Smit (Slj 32) found that carbohydrates such as glucose, sucrose, 
lactose, and starch in quantities up to 1,000 p. p. m. were all rapidly 
removed from sewage and that the prolonged addition to activated 
sludge of sewage containing carbohydrates in such quantities in 
time produced poor sludge infested with the filamentous organism 
Sphaerotilus natans. He concluded that the average sugar content 
of about 25 p. p. m. foxmd in the strong Amsterdam sewage (8 to 18 
gallons per capita) was far below the limit of harmfulness to activated 
sludge, Smit also stated that the products of glucose metabolism 
were not found, that, contrary to his expectations, acids could not be 
traced, that the pH changed very little and further experiments 
were needed to decide whether all of the sugar had been oxidized to 
carbon dioxide or whether other products had been formed. Schmiedt 
(33, 34) has denied the deleterious effect of carbohydrate on afctivated 
sludge and has reverted to the Willstatter theory of ferments adhering 
to the colloids to explain the oxidation phenomenon in activated 
sludge. He agrees, however, that wastes consisting mainly of carbo¬ 
hydrates are more difficult to treat than sewage containing colloidal 
albuminoid material. 

From the above brief review it may be surmised that our knowledge 
regarding the removal of glucose from solution by activated sludge, 
the nature and relative quantities of dissimilation products formed 
from glucose by the reaction with activated sludge, and the effect 
of this reaction upon the sludge is fragmentary. 

GENERAL EXPERIMENTAL PROCEDURE 

In these experiments 3 liters of the activated sludge mixed liquor 
chosen for study were transferred to a 4-liter pyrex serum bottle 
and the suspended sludge solids were allowed to settle for about 
80 minutes. After settling, most of the supernatant liquor was 
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siphoned off, a volmne of solution containing from 2 to 3 grams of 
glucose was added, and the volume was made up to 3 liters with dis¬ 
tilled water. A small portion, about 60 to 60 ml. of the initial 
activated sludge glucose mixture, was immediately removed from the 
aeration bottle for determination of the suspended solids, ash, pH, 
and glucose content. The mixture was aerated continuously for 
definite periods, after which samples were withdrawn for analysis. 

ANALYTICAL METHODS 

The suspended solids and ash were determined accor ding to Standard 
Methods {35). The pH determinations in all experiments were 
made electrometricaUy employing a glass electrode. 

An adaption of the method recommended by Hassid (56, 37) for 
the determination of glucose in plant saps was used for the glucose 
determination. This method involves the reduction of potassium 
ferricyanide to ferrocyanide by the glucose in slightly alkaliue media 
and the subsequent volumetric estimation of the ferrocyanide by 
oxidation with dilute standard ceric sulfate solution using Setopaline 
C as an internal indicator. The method is very simple and it is 
possible to make 90 to 100 glucose determinations in 5 hours with 
it.^ Hassid states that the method has an accuracy compared with 
the Munson-Walker method of within 2 to 3 percent. Our results 
with it indicate reproducibility within 3 percent. 

Preliminary tests indicated that our Cincinnati sewage and the 
supernatant liquor from the experimental activated sludge plant at 
the station contained only negligible quantities of materials capable 
of reducing ferricyanide (equivalent to 6 p. p. m. of glucose or less). 
Consequently, it was unnecessary to make blank glucose determina¬ 
tions upon sludge liquor or sewage to which glucose was to be added 
or to use and analyze an unfed sludge control. 

EXPEEIMENTAL RESULTS 

Typical results obtained in four experiments on glucose removal 
by activated sludge axe tabulated in table 1 and plotted in figure 1. 
These data confirm Smit’s {31) results indicating that normal activated 
sludge sometimes removes glucose from solution very rapidly. In 
these experiments about 25 percent of the glucose was removed in 

I For this deterzniziatlon the sample of activated sludge liquor is withdrawn from the aeration bottle, 
filtered through No. 1 Whatman paper (further darification is unnecessary) and a volmne of filtered solution 
containing approximately 1 mg. of glucose is pipetted ftom a 2<ml. pipette (graduated in 0.1 ml.) into a 
28X145 mm. test tube. Five ml. of alkaline fc^cyanide are added and the tube is put into a wire basket 
which Is placed in a 2-Iitcr container of boiling water and heated for 16 to 17 minutes. Oenerally 8 to 18 
tubes are heated at one time. Immediately following the heating period the tubes are cooled for 8 to 5 
minutes In running water, acidified with 5 ml. of 6 N. H2SO4 and 7 drops of the 0.1 percent aqueous Seto- 
paUne 0 indicator sdution are added. The sample solutions are then rinsed from the tubes into 126 ml. 
Erlemneyer fl as k s and titrated with approximately 0.01 N. standard ceric sulfate trom a 5-m1. microburette. 
The eerie sulfate is standardized against a carefully prepared 1,000 p. pt. m. solution of glucose in 
dktfiled water. 
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30 uainxites, after which the percentage removal increased rapidly 
\mtil glucose was depleted h\ 5 to 10 horn's. 


Table 1 .—Typical glucose removal results obtained with activated sludges, at room 

temperature 



Normal activated sludge 

Pure culture zoogleal sludge No. s 1 

Experiment number. 

07 

G8 

026 

G42 

SJudee solids, p. p. in. 

2,011 

1,884 

526 

2,201 

Volatile solids, p. p. m- 

1,432 

1,328 

518 

2,124 

Glucose feed, p. p. m- 

699 

979 

965 

716 


Glucose 

Percent- 

Glucose 

Percent- 

Glucose 

Percent- 

Glucose 

Percent- 

Time 

removed 

age re- 

removed 

age re- 

removed 

ago re- 

removed 

age le- 


p. p. m. 

moved 

p. p. m. 

moved 

p. p. m. 

moved 

p. p. m. 

moved 

Initial mixing 

33 

4.72 

69 

6 03 


0 

0 


10 minutes__ 

101 

14.4 

150 

15.3 





16 minutes_- 






2i07 

lfi.O 

2J3 

20 minutos——— ——— 

155 

22.2 

199 

20.3 

42.0 

5.87 

30 minutes- 

205 

29.3 

212 

24.7 

0 

0 

61.0 

8.52 

46 minutes- 

255 

36.5 

1297 

80.3 

27 


113.0 

15.8 

60 minutes. 

275 

39.3 

344 

35.1 

45 

4.66 

157.0 

21.9 

76 minutes— _-_-_ 



392 

40.0 

88 

3.04 



go minutes.... 

355 

■1^0 

870 

37.8 

11 

1.14 

163.0 

22.7 

2 hours. 

446 

63.8 

474 

48 4 

86 

8.91 

210.0 

20.3 

3 hours. 

556 

79.5 


67.4 

61 

6.2S 


30.3 

3^ hours, -_- - 








42.5 

4 hours _ -_ 





118 

12.2 

4^4 hours. __ _ _ _ 



BBHBj 





69.1 

6hours... n- _ _ 

600 

08.7 

894 

01.3 




23 hours- 

695 

99.4 

977 

99.8 

822 

85.2 

687.0 

95.9 


140 minutes. > 2|t hours. 


Pure culture zoogleol sludge removed glucose at a considerably 
lower rate than did normal activated sludge. The quantity of bac¬ 
teria present very decidedly influenced the rate of glucose removal. 
With 626 p. p. m. of zoogleal bacteria (Exp. G 26) only 12.2 pei'cent 
of glucose was removed in 4 hoxirs, while with 2,264 p. p. m. of bac¬ 
teria (Exp. G 42) 21.9 percent was removed in 1 hour and 59.1 per¬ 
cent in 4^ hoiu«. On the basis of these removal performances it may 
be assmned that activated sludge contains organisms and enzymes 
more efflciout m their glucose removal powers than those pure zoogleal 
cultures. 

A comparison was made of the glucose removal rate obtnmod with 
activated dudge, with sewage, and with several of the biological agents 
common to sewage. These data are given in table 2 and indicate 
that about 2,000 p. p. m. of good activated sludge removes ^ucose 
at a much higher rate during the first 3-hoiu* aeration period than 
any of the other agents tried. There is a lag of 5 hours before ap¬ 
preciable quantities of glucose are removed by Cincinnati domestic 
sewageu With cultures of Baetermm aerogeries and Bactervum coli 
containing about 21.6 and 32.6 million viable cells per ml., respectively, 
a lag of 3 horrrs was observed before appreciable quantities of glucose 
were removed. The much greater and earlier rate of glucose removal 
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obtained with, activated sludge gives evidence of the tremendous bac¬ 
terial populations present in this sluc^e. It has been estimated (18) 
that activated sludge contains about 10,000 million bacteria per ml. 


eooh, 


I 1 I 1 r r 

uciMur 

0—02011 PPM NORMAL ACTIVATED SLUDGE WITK 
699 PPM GLUCOSE FEED 
1884 PPM NORMAL ACTIVATED SLUDGE WITH 
979 PPM GLUCOSE FEED 
586 PPM PURE CULTURE ZOOGLEAL 
SLUDGE WITH 965 PPM GLUCOSE f 

0-D2264 PPM PURE CULTURE ZOOGLEAL, 

WITH 716 PPM GLUCOSE FEED 


600h 


o 

UJ 

> 

o 

S 

UJ 

ce 

UJ 

(A 

o 

o 


s 

(L 

O. 


400 



200h 


AERATION TIME-HOURS 

j_ 

U.S. PUBLIC HEALTH SERVICE 
ISTREAM POLLUTION INVESTIGATIONS STA. 

CINCINNATI, OHIO 


Fioujbs l.--Typlcal glucose removal curves for activated sludges. 

The SphaeroUltis Twians culture containing 422 p. p. m. of these organ¬ 
isms removed glucose at a considerably lower rate than the activated 
sludge.’ 


> Wlieu SphcerotHut natant cultures are tested for gbicose removal, the substrate must be properly bal- 
aneed with nitrogenous and mineral constituents or glucose is remo\'ed v^ slowly. In tbis^experlment 
glucose was fed with synthetic sc^rege under conditions in which TnaTimpTri rates (tf removal ajre obtained. 
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Table 2 .—Comparison of various biological agents in removing glucose from solution 
under aeration, at room temperature 


Aeration 

time, 

hours 

Glucose removed, p. p. m. 

Percentage of glucose removed 

Acti¬ 
vated 
dudge 1 

Bad, 
aero- 
genes 
culture * 

Bad. 
coli cul¬ 
ture* 

Domes¬ 
tic sew¬ 
age 

Sphaero- 

tUus 

naians 

culture* 

Acti¬ 

vated 

sludge 

Bad. 

aero- 

genes 

culture 

Bad. 
cofi cul¬ 
ture 

Domes¬ 
tic sew¬ 
age 

Sphaera- 

tilus 

natans 

culture 


172 

806 

660 

895 



0 

0 

0 

7 

350 

mm 

17.2 

80.6 

66.0 

89.5 





i_ 

27 

46 

677 



2.7 

4.6 

67.7 

0 

1.8 

19.5 







181 

0.7 

35.0 

86.2 

Rl4 


(«) 

660 

424 


100 

66.0 

42.4 

- " 

islL.—— 

920 

(“) 




. . ... 


704 

771 

480 


7a4 

77.1 

96.0 





1 Activated sludve of 1,940 p. p. m. suspended solids dosed with 1,000 p. p. m. of glucose. 

»A 48-hour 20® 0. culture In standardT nutrient broth was dosed with 1,000 p. p. m. of glucose. Initial 
count in mixture was 21.6 million per ml. 

»A 48-hour 20® 0. culture In standard nutrient broth was dosed with 1,000 p. p. m. of glucose. Initial 
count In mixture was 32.6 million per ml. 

* A 24-hour culture in S 3 mthetiG sewage containing 422 p. p. m. of organisms was dosed with synthetic .sew¬ 
age containing .'iOO p. p. m. of glucose. 

B Complete. 

It is interesting to compiure the rate of glucose removal of these 
sludges and the removal of B. O. D. of sewages reported previously 
{!). It may bo assumed, for the purpose of this comparison, that the 
B. O. D. of glucose is removed at the same rate as its disappearance 
from solution. Using t 3 rpical experiments, this comparison for normal 
activated sludge is as follows: 


Experiment 

number 

Quantity 
of sludge, 
p. p. m. 

Feed 

L 

value 1 

Percentage reduction of L v^ue 
after indicated time in hours 


IH 

8 

5 

10 

7. 

0 7 __ 

2268 

2011 

2812 

Settled sewage_ 

OIUCOSM? _ „ __ 

334 

746 

886 

55.1 

20.2 
20.1 

74.6 

50.9 

35.8 

81.7 

79.6 

44.2 

88.5 

98.7 

62.2 

92.8 

99-h 

76.4 

5. 

Synthetic sewage.. 


1 Total carbonaci'ous B. O. D. 


This suggests that for the first 2 hours the rate of glucose removal 
by normal activated sludge is lower than the rate of removal of sewage 
oi^anic matter which is largely suspended and colloidal material. 
Glucose, however, seems to be removed more completely in a shorter 
time than the nitrogenous organic matter (peptone and meat extract) 
in synthetic sewage. 

A similar comparison of the B. O. D. removal obtained by pm-e 
culture zooglcal sludge follows: 


Experiment 

number 

Quantity 

of 

sludge, 
p. p. m. 

Feed 

L value i 

Percentage reduction of L 
value after 

indicated time in hours 



8 

5 


2,112 

2,268 

1,632 

Settled sewage_ 

414 

764 

8S4 

68.4 

8.52 

39.8 

81 3 
22.9 
66.7 

89.3 

39.8 

8L5 

91.7 

63.8 

86.8 


Glucose_ 


Synthetic sewage_ 

HHHHH 



1 Total carbonaceous B. O. D, 
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This comparison indicates that the ability of the zoogleal culture 
to remove B. O. D. of sterile or synthetic sewage is much superior 
to its ability to remove glucose from solution. 

Several experiments to determine tlie rate of glucose removal with 
increasing quantities of sludge have been completed. All of these 
have indicated that the rate of removal is directly related to the 
quantity of sludge under aeration. . The data of a typical experi¬ 
ment are given in table 3 and the results for glucose removal are 
plotted in figure 2. The glucose removal results with the three lower 
sludge concentrations, A, B, and C, show irregularities during the 
first hour. Thereafter, however, the glucose removal is quite regular 
with all concentrations of sludge. As table 3 shows, the quantities of 
sludge solids present after 3 and 6 hours of aeration were definitely 
increased with the removal of glucose. The volatile matter content 
of these sludges also increased during the 5-hour aeration period. 
The mean volatile matter content of the sludges in this expeiiment 
was 50.95 percent at the start, increasing to 54.84 percent after 3 
hours and to 56.44 percent after 5 hours. 


Table 3 .—Glucose removal with increasing quantities of activated sludge, at room 

temperature 



A 

B 

0 

n 

E 

F 

7.2 

initial pH .-. 

7.2 

7.2 

7.2 

7.2 

7.2 

Sludge solids p. p. m.: 

. _ - - -- 

831 

653 

1,253 
1,336 
1,3S4 

1,973 
2,062 
2,100 

2,621 

2,652 

8,008 

615 

3,136 

3,188 

8,652 

616 

A ftflr a _ -_—___ 

SOS 

716 

A fti>r S hanra 

808 

752 

Glucose feed p. p. m. 


615 

615 

515 

515 

Time 

Glucose removed, p. p. m. 


1.8 

-6 

-8 

-6 

26 



3.2 

16 

42 

27 

64 

64 

82 

142 

256 

366 


46 

43 

28 

6] 

80 

80minutes. .. -..r--.,_- _- — 

23 

21 

60 

76 

103 

2 hnnrs _ _ __ 

47 

60 

105 

167 

201 


62 

78 

141 

216 

284 


67 

117 

223 

806 

416 

485 

0) 


199 

365 

(*) 

(*) 

0) 


> Complete. 


The increasing rates of glucose removal for increasing quantities of 
sludge, after the first hour, surest that the Freundlich adsorption law 
paay apply. If this is true the removal data obtained after any time 
for all dudge concentrations should satisfy the expression: 



or 

log ^=6 log C+log a 

where 

quantity of glucose removed 
Af= quantity of sludge used 
0==concentration of glucose remaining in solution 
a and 6 are constants. 
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The data obtained in the above experiment from the first to the fifth 
horn-, inclusive, have been arranged in table 4 for plotting. In this 
compulation tho sludge solids results have been adjusted so that each 
higher concentration is an exact multiple of tlio lowest concentration. 



The initial suspended solids resxilts wore used with 1- and 2-hour 
glucose removal observations and tho 3- and 6-hour siispended solids 
results were used with the removal observations at tihe corrospc nding 
times. These data have been plotted on a log-log scale, as shown in 
%ire 3, with interesting results. 


-^0—^2 
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Table 4. —Data of experimsni G17 arranged for plotting to determine the application 
of the Freundlich adsorption expression 


Sludge mixture 

Initial 

dudge 

solids 

(Af) 

ppm. 

Aeration time—hour at which observations were made 

imifii 

2 

8 

5 

X 

M 

B 

X 

M 

B 

X 

M 

B 

X 

M 

C 

A. 

825 

0.071 

492 

0.145 

468 

0 167 

463 

0 191 

448 

B. 

650 

.032 

491 

.002 

465 

.117 

437 

.167 

398 

C. 

1,300 

.046 

455 

.081 

410 

.106 

374 

.159 

292 

D. 

1,950 

.038 

440 

.081 

358 

.108 

209 

.146 

209 

E. 

2,600 

.040 

412 

.077 

314 

.107 

231 

148 

100 

F. 

a250 

.044 

372 

.079 

258 

.107 

156 

.138 

83 


p. m. of glncose romovpd 
p. p. m of pluJRc solids 
C'*p p. m. of alucov* rennlnlng in solution. 



Fn.t RF 3 —llolation helwmi the ratio of i;luw>'«‘ n*ino\cil to the sludge solids and the concent ration of 

aluct/se remaining in solution. 

This figure shows that all points except those representing the lowest 
concentration of sludge fall within a reasonable distance of a straight 
line for the 2-, 3-, and 5-hour observations. A straight line may also 
be draw*n through 4 of the 5 points for the l-hour observation, neglect¬ 
ing the point for the lowest sludge concentration. Considering the 
relatively small quantities of glucose removed in 1 hour and the 
possibility of error in the glucose determinations, it is not surprising 
to find one of these observations with the lower sludge concentrations 
in disagreement. The observation points for each sludge concentra¬ 
tion from the first to the fifth hour have been connected with a light 
curved line simply for convenience in following the movement of the 




































405 


March 8,19JL0 


point for a given sludge concentration witli increasing aeration time. 
The straight line obtained at each observation time indicates that this 

X 

reaction follow s the expression log b leg (7+log a. Conoequontly, it 

may be concluded that with normal activated sludge concentrations of 
630 to 3,230 p. p. m. and a glucose concentration of about 500 p. p. m. 
the Freundlich expression applies between the first and fifth hour. 
Agi’eement wdth this expression was not obtained when sludge concen¬ 
trations below G50 p. p. m. were used. 

The results of one experiment, in which 478, 906, and 1,088 p. p. m. 
of pure culture zoogleal sludge wore tested for glQcose removal ability, 
were similar to the above results with normal activated sludge. These 
results are given in table 5. The removal obtained with all zoogleal 
sludge concentra tions w'ere irregular during the fii-st hour. Thereafter 
the removal results w'ere fairly regular. Additional work with a 
larger number of concentrations of sludge is noccssaiy to determine 
vrhether glucose removal by pure culture sludge also follows the 
Freundlich cxpre.ssion. 


Table 5 . —Glucose removal with increasing quantities of pure culture zoogleal sludge 


Expfr’nicrt G16 - 
soli lb, 
Glucose food 



D 

K 

F 

m - - - 

478 

OOG 

l.OSS 

Gil 


on 

oil 


Imtnl iftermlMn?; 

Id niimitos . 

30 nil ult'i . 

45 minutes. 

60 minutes. 

90 miiiutes. 

2 horns. 

Shouts . 

fihouis. 

23^jhour5 . 


Tiiiio 


Glucose remo’ved, p. p. m 


0 

0 

17 

22 

51 

84 

41 

7« 

12.) 

24 

6^ 


35 

70 

lOo 

9 

55 

91 

10 

70 

101 

21 

iro 

115 

71 


2:v) 

305 


(KW 


OTHER FACTORS AFFECTING GLUCOSE REMOVAL LY ACTIVATED SLUDGE 

Temperature is one of the most important factors ailecting ghicose 
removal by activated sludge. In one experiment, to determine the 
effect of heat on the general removal mechanism, tliree portions of 
normal activated sludge wore heated to 35®, 45°, and 65° C., respec¬ 
tively, for 10 minutes and cooled to room temperature. Then 1,000 
p. p. m. of glucose were added to these three portions and to an 
untreated portion and all fotir portions were aerated at room tempera¬ 
ture. The glucose removal results obtained are given in table 6 
and plotted in figure 4. This experiment showed that wanning to 
35° C. had no measurable effect upon the rate of glucose removal by 
activated sludge. Warming for 10 noinutos at 45° C., however, had 
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a very definite retarding effect upon the glucose removal rate, and for 
10 minutes at 55® C. practically destroyed the ability of activated 
sludge to remove glucose during the first 4-hour aeration period. 
The glucose removal ability of this sludge was recovered, however, 
within the first 24-hour aeration period. This experiment suggests 
that the glucose removal rate by activated sludge depends upon an 
enzymic bacterial reaction which is very sensitive to temperatures 
over about 45® C. for even a short time. 

Table 6 . —Effect of wanning normal activated sludge to various ttmperaluns for 10 
minutes upon its glucose removal ability 

ISludge solids 3,200» volatile sludge solids 1,956; pH-7.8, glucose feed 1,000 p. p. m.] 



A 

B 

C’ 

D 

Sludge portion treatment ... 

Untreated 

10 min. at 

mEEmmm 

10 min. at 



35® C. 

45® C 

56® C. 

Aeration time 

Glucose removed, ppm. 

Tnittnl aftftr mWog _ 

67 

53 

22 

34 

IS minutes.J. 

179 

ISO 

7;^ 

19 

30 minutes. 

247 

225 

149 

71 

45 minutes.... 

‘282 

297 

197 

10 

60 minutes... 

367 

338 

216 

-2 

75mmutes —.... 

44f> 

4U 

‘2S2 

5b 

90 minutes.... 

474 

471 

m 

56 

2 hours_-_ ___ 

552 

510 

354 

58 

3 hours ..-.—. 

758 

767 

627 

50 

4 hours.-. 

928 

907 

638 

82 


In two experiments the effect of aeration temperature upon glucose 
removal by normal activated sludge was studied. In the first test, 
aeration temperatiu-es of from 2® to 28® 0. were used, and in the 
second trial, temperatures from 18® to 44° C. were maintained. In 
these experiments, portions of activated sludge which had been 
aerated at room temperature were heated or cooled to the desired 
temperatures. Each portion was dosed with 1,000 p. p. m. of glucose 
solution at the temperature at which the sludge was to be aerated 
and aeration was started. The results obtained are given in tables 
7 and 8 and are plotted in figures 5 and 6. These figures show that 
the rate of glucose removal increased very decidedly as the aeration 
temperatui'e was increased from 2® to 33®-35.2® C, At the lower 
temperature only about 289 p. p. m, of glucose had been removed in 
5^2 hours, while at the higher temperature the entire 1,000 p. p. m, 
had been removed in 2 hours. At the highest aeration temperatures 
of these experiments, 41® to 44.3® C., the initial removal obtained 
immediately after mixing was greater than that obtained at any of the 
lower temperatures. The rate of removal through the first hour 
after the initial mixing was lower, however, than for the sludge portions 
aerated at about 30® and 36® C. After the first hour the removal 
rate fell considerably. Between the third and twenty-third hour (not 
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tabulated) only 222 p. p. m. of glucose were removed. This indicates 
that an aeration temperatxire of 41° to 44.3° C. is detrimental to the 
glucose removal mechanism of the sludge. In another e-Yperimont, 
activated sludge was conditioned by sewasre feeding and aeration at 



PiGi. RE 4.—Effoct Of warming activato<l sludge for 10 minutes to various temporaturos upon Its glucose 

removal ability. 


42.6° to 43° C. for 44 hours before the glucose removal tost was made. 
The conditioning at this temperature proved inefTcctive, as the glucose 
removal capacity was completely destroyed, thus indicating that this 
temperature is inimical to the enzymic glucose removal mechanism 
of the sludge. 
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Table 7 . —Effect of aeration temperatures upon rate of glucose removal by activated 
sludgej temperatures 2.0° to 28.0° C. 

[Pludai* solids 2,672 p. p. m., -volatile sludge solids 1,924 p. )> m , glucose leeci 1,000 p. j) m.] 



A 

B 

C 

D 

Aeration temperature range ®C... 

2.0 to 8.2 

10.0tol3.0 

19.3 to 19.6 

27.0 to 28.0 

Aeration time 

Glucose removed, p. p. m. 

Initial after miring.... 

39 


62 

44 


71 


128 

161 

80 minutes._________-___ 

70 


177 

265 

W minutea _ _ __-__ 

103 


260 

344 

fin iiiiniitpa _ _ _ _ _ _ __ 

107 


. 330 

415 

sn minute** _ _ _ ___-___ 

13o 


370 

482 

too mlniitea _ _ _ ____-_ 

149 


418 

584 

2 hours _ _ _ __ 

173 


480 

663 

S h^'lirs ...... ..... . . __ . .. - - -_ 

213 


638 

904 

4 hours _ __ _ - -_-_— 

228 

499 

783 

0) 

hours __ - ____ —1 

289 

691 

988 







»Completely removed. 


Table 8 . —Effect of aeration iemperalures upon rate of glucose removal by activated 
sludge^ temperatures 18.8 to 44-1° C. 


{Sludge solids 2,824 p. p. m., glucase feed 1,000 p. p. m.l 


Sludge portion ... 

Aeration temperature range ®G .-. 

A 

18.8 to 20 0 

B 

24.1 

C 

29.8 to 31.0 

D 

33.210 35.2 

B 

41.0to44.1 

Aeration time 


Glucose removed, 

p. p. m. 


Initial after mixing . 

66 

61 

118 

167 

199 

15 minutes .-... 

148 

ins 

213 

415 

295 

30 minutes . .-. 

204 

257 

448 

605 

356 

45 minutes. . 

265 

355 

61S 

636 

455 

00 minutes.-. 

360 

454 

ro4 

741 

500 

so minutes .—.-___ 

418 

540 

6<)0 

771 

500 

100 minutes .—__ 

500 

<{47 


KiS 

506 

2 hours .—..-_ 

569 

747 

971 

(0 

620 

3 hours - T 

897 

(0 

(*> 


606 

4 hours __ _ _ __ 

856 


674 

.SI4 hours ,ir _ - r r _ _ - 

0) 




743 







» Complete removal. 



Figcee 6 —Effect of aeration temperatures upon the rate of glucose removal by activated sludge. 
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In another experiment, simultaneous tests were made upon a normal 
laboratory sludge of good quality developed at al>out 25° C. and a 
sludge from the station experimental plant that had been o])crated 
at aeration temperatures of from about 1° to 10° C.^ In this experi- 



Figuee 6.—Elliiot of CM'ration temperatures upon the rate of glucose removal by aotivated sludge. 


ment samples of both sludges were divided into two portions, one 
portion of each sludge was brought to 27° C., dosed with a glucose 
solution at this temperature and aerated at the same temperature, 
while the second portion of each was brought to 1° C., dosed with 

* This temperature range is rather brood because this small plant is located in an iinheatod» glass-covered 
building, without temperature control, subjected to winter temperatures. Consequently, the lower tem¬ 
peratures were obtained during the night and early morning and the maximum tomporatures were reached 
during sunshine in the afternoon. 
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glucose adjusted to this temperature and aerated at the same temper¬ 
ature. The results of glucose removal obtained in this experiment, 
as given in table 9, are instructive. This experiment shows that the 
glucose removal depends not only upon the aeration temperature dur¬ 
ing the period of glucose removal but also upon the previous history 
of the sludge. The laboratory-developed sludge removed glucose at 
the customary rate for 27® C. when aerated at 27° C. "TOien this 
sludge was cooled and aerated at 1° C. its glucose removal rate fell, 
but this rate was considerably higher for the fii'st 90-minute aeration 
period than the removal rate for the winter temperature plant sludge 
aerated at 1° C. The plant sludge aerated at 1° C. removed glucose 
at a very low rate. At 27° C., however, this sludge did not reach the 
removal rate of the laboratory sludge aerated at 1° C. during the first 
90-inmute aeration period. This experiment suggests, therefore, that 
any preliminary treatment of a sludge w^hich may affect its ^'quality’’ 
also affects the glucose removal rate that may be expected at any 
temperature. 


Table 9. —Comparisoti of glucose remoml ability of activated sludge developed at 
winter and summer temperatures 



Laboratory slud eo, 
temperature 27* 
C. 8olids«2,170 
p. p. m. 

Experimental plant 
sludce, winter 
temperature 1®- 
10® C. Solids* 
3,935 p. p. m. 

Aeration tem pern tnrA _ _ _ . _ 

27.4® C. 

1.0® 0. 

27.4® 0. 

1.0® O. 


Aeration time 

Olueroe r©mo^^, p. p. 

m. 

after mixing _ _ _ _ . ^ ^ 

115 

55 

13 

0 

iSmfnutM __ _ 

203 

128 

11 

5 

^Tniniitea ^ ^ ^ ^ 

809 

193 

25 

19 

4f5 TTiinntM ^ _ - . , - 

341 

200 

72 

25 

QnmlnntAfl „ _ ^ , 

3S4 

218 

75 

52 

30 

7-S Tninntea . , _ ... 

434 

243 


flO mlntites_ 

478 

256 

149 

28 


414 


lOS 

0 

-.1-. T - 

3 hours_—__-____ 

544 

216 

189 

35 

4 hours___ 

Ci89 

226 


40 

fihours-^ - , _ - __^___ 

832 

263 


39 

ehnuT!* -,-r -r_ -_ 

936 

270 

404 

70 




A final experiment upon the temperature factor in glucose removal 
was carried out with samples of the same laboratory and plant sludge 
used previously, but after preliminary conditioning. The laboratory 
sludge was dosed regularly with sewage (twice a day) and aerated at 
winter temperatures, 1° to 10° O., for 5 days. The plant sludge was 
conditioned by similar dosing and aeration at 25° to 28° C. for 3 days. 
Each sludge was then divided into two portions and the previous 
experiment was repeated. The results obtained are given in table 10. 
The 5-day period of cold temperature conditioning had a remarkable 
effect upon the glucose removal rates obtained from the laboratory 
sludge. This effect can be illustrated by comparing the rates of 
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glucose removal in milligrams per gram of sludge per liter for the 
first hour as follows: 


Aeration temper(diire, 

25® to 27® O. 
l®to 4®0, 


Bffoie conditioning 
177 
100 


Aftci conditioning at /“ to 10° C, 
for B days 

57 

43 


Witli winter plant activated sludge the following rates expressed 
siniilarly wore obtained in those experiments: 


Aeration tempemtnre 

26® to 27° C. 
l°to 4°C. 


Jielore condlthiilnQ 

29 

20 


After conditioning toi .V dagi at 
27° a 


123 

55 


Table 10 .—Comparison of glucose removal ability of laboratory sludge conditioned 
at winter temperature and winter (plant) sludge conditioned at summer temper^ 
atures 


AorutlontumjK'ralunv 


Laboratory sludge 
conditioned at 1.0 
tolO^C. Solicls- 
3,010 p. p. m. 


ExwriTnental plant 
sludge condi¬ 
tioned at about 
27® C. SoliUs- 
6,170 p. p. m. 


26* C. 


4.0* 0. 


25*0. 


4.0* 0.1 


A<‘nvUon time 


Olueoso removed, p. p. m. 


Initial after mixIiiB 

15miniif(‘S. 

SOminutoH. 

4Bininutc.‘i. 

60 minutes.... 

76 minutes. 

90minute.s.. 

2 hours. 

3 hours . 

4 hours . 

5f4 hours.. 


0 

33 

182 

100 

72 

76 

272 

176 

113 

in 

m 

224 

143 

120 

680 

274 

171 

148 

038 

286 

1R7 

169 

688 

266 


131 

721 

266 

104 

130 

790 

323 


127 

837 

360 

616 

183 

894 

450 

654 

2R8 

(*) 

468 


» Th«‘ aeration temi>eratura in this portion slowly Increasu'd and reaehed 10® 0. at the end of the 5* '-hour 
period. 

«Oompleto. 


The above e^oinparison shows tliat the first hour glucose removal 
rates for laboratojy sludge were redue.ed almost to the rate for winter 
plant sludge after 5 days of winter temperature conditioning. The 
winter plant sludge, on the other lumd, had its first hour glucose 
removal rate raised from 20 percent to 65 percent of tlie laboratory 
sludge rates at the low teinporaturo and from 17 to 70 percent at 
27° 0. after days'conditioning at laboratory temperatures. Tliese 
experiments indicate the great inlluonce of aeration temperature as a 
factor on the biological enzymic activity of the sludge. 

EFFECT OF pH 

The effect of pll upon glucose removal rates was determined by 
subjecting the activated sludge to the dorired pH for a short time 
and then readjusting the sludge to about 7.2, adding 1,000 p. p. m. 
of glucose and comifiethig tlie removal test as before. In one experi¬ 
ment four iKJrtions of sludge wore taken, three of which wore adjusted 





























MaicL S, 1040 


412 


to pH 6, 5.1, and 2.8 ±0.2, respectively, vdth N/10 phosphoric acid 
and allowed to stand for 20 minutes. Then all portions wore read¬ 
justed to the neutral point with N/10 sodium hydroxide, the glucose 
was added, and the tost was run. The results are given in table 11. 
Lowering of the pH of the sludge to 5.1 for 20 minutes had practically 
no effect upon its glucose removal rate, while exposure to a pH of 
2.8 for 20 minutes had a most destructive effect upon the glucose 
removal mechanism for the first 90 minutes. Thereafter this latter 
sludge began to recover. In 4 hours it had not removed as much 
glucose as the other sludges had in 30 minutes. After 23 hom*s, 
however, this sludge had apparently recovered for the glucose removal 
was complete. 


Table 11.— Effect of lowermg the pH for 20 minuteB upon glucose removal by 
activated sludge, at room temperatwe 


Sludee portion _ __ ___ _ 

pH to 'Rbich sludge was subjected for 20 minutes__ 

pH at start.... 

B 

IB 


n 

28 

7.0 


Aeration time 

Gluccse removed, p. p. m. 

InltLil ftftftr niKioff ,,. __ _ _ 

65 

CO 

5fl 

0 

15 miniites.1... 

120 

151 

139 

2 

80 innutes. 

205 

210 

20s 

44 

46 n mutes... 

276 

261 

20“) 

23 

60 minutes. 

329 

3«;7 

363 

63 

75irmates... 

SM) 

6C6 


39 

90 minutes... 

42^ 

410 

374 

51 

2 hours _ _ , , _, _ _ _ , - 

510 

4i0 

471 

93 

8 hours ..-..... 

m 

CSJ 

601 

136 

4 hours - - _ - .. - _ _ . ,, 

836 

817 

796 

JS3 

2ahours __ _ - _ _ 

0) 

W 

0) 

0) 



* Complete. 


The efi*ect of pH above the neutral point w^as detcimined in a similar 
experiment, the results of which are given in table 12. In this 
expeiiment N/10 sodium hydroxide ^vas used to make the desii*ed pH 
adjustment and after 30 minutes the pH of each sludge was readjusted 
to 7.1 with phosphoric acid. The results indicate that holdiug tlic 
sludge at a pH of 8.1 to 9.2 for 30 minutes stimulated rather than 
hindered glucose removal by the sludge. When the sludge was 
subjected to a pH of 11 for tliis period, however, the glucose removal 
rate was reduced. 

In two additional experiments the pH of a number of portions of 
two activated sludges was adjusted to desired points, glucose was 
added, and the efiect of aeration at various hydrogen ion concentra¬ 
tions upon glucose removal was determined. The results for points 
below neutral are given in table 13 and for points above neutral in 
table 14. The data indicated very little difference in glucose removal 
rates for the first 3 hours in the pH range from 5.8 to 7.2. After the 
first 3-hour period the sludge at a pH of 6.6 maintained the maximum 
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removal rate, with the neutral sludge portion second and the sludge 
at pH 5.8 next. There was not much difference, however, in the 
rate obtained at any of the above pH values even after 3 hours. 
Portion D was aerated at pH 6.6 for 1% horn's and then readjusted 
to pH 5 and tlie aeration was continued. The data indicated that 
there was a decided reduction in glucose removal rates as the pH is 
decreased from 5.8 to 5 or lower. Wlihe 63 percent of the glucose 
had been removed in 9 hours at pH 5.8, only about 17 percent was 
removed at pH 5 during this time. At a pH of 3.9 there was appar¬ 
ently some glucose removal (about 126 p. p. m.) during the first 2 
hours, but thereafter the glucose was apparently returned to solution. 
After 9 houm of aeration more than 97 percent of the glucose remained 
in solution and after 22% hours about 80 percent still remained in 
solution. It must be concluded that at a pH of 5 the glucose removal 
mechanism of activated sludge is greatly impaired and at 3.9 it is 
practically destroyed. 


Table 12. — Effect of ratfting the pH for SO minutes upon glucose removal by activated 
sludgCj at room temperature 


Sludge portion - . 

mm 

B 

WM 

D 

pH to which sludce was bubjectMl for 30 mmutos_ 


8.1 


11.0 

pH at start.I... 

a 

7.1 


7.1 


Aeration time 

Glucose removed, p. p. m. 

Tnitlfll nf lor mixing ... . _ _ 





15 nimiitob___ 

51 

70 

73 

13 

30nilnutos ____....___......... 

134 

152 

140 


45 minutes _ -r 

isi 

163 

212 

127 

60 minutes_....__ 

237 

214 

221 



75 minutes_ __ _ ^_, 

232 

309 


fl0mmutfls_.___ _ _ _ 

251 

270 

308 

2'iH 

Shnurs _ ___ . _ __ 

323 

331 

372 

278 

306 

3hniirs __ . - - _ ., , , , r 

434 

463 

474 

4 hours „ _ 

507 

514 

541 

423 

21J4 hours. _ ___ _ . _ 

995 

987 

991 

991 



Table 13. —The effect of aeration of activated sludge at pH values below neutral 
upon glucose removalj at room temperature 

[Sludge soUds 1,810 p. p. m.] 


Sludg(» portion .. 

pH at which sludge was aerated.—. 

m 

B 

6.6 

0 

5.8 

D 

5.01 

E 

8.9 

Aeration time 

Glucose removed, p. p. m. 

30 minutes.. 

300 

92 

111 

74 

77 

60 minutes--- 

12G 

140 

154 

122 

65 

90 minutes___ 

118 

155 

177 

105 

48 

2hours___.............................___ 

246 

231 

226 

178 

128 

8J4 hours.. 

308 

340 

298 

192 

93 

4hours...........-....................-..-...-———. 

369 

404 

328 

116 

45 

5 hours_-_ 

405 

441 

382 

116 

0 

Ohours-.......—......-.— 

733 

806 

626 

167 

28 

22}4 hours.....— 

(») 

C) 

C) 

412 

200 


i pH 5.6 foi first 90 minutes, 
i Complete. 
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Table 14 .—The effect of aeration of activated sludge at pll values above neuiial 
upon glucose ftmoval^ at loom iunpeiature 

[Sludge solids 2,320 p p m] 


Sludpo po’-tinn _ . ___ 

A 

B 

C 

D 

pH at which sludj,e was aerated.. 

70 

81 

96 

1154- 

Aeration timo 

Glucose remn\cd, p. p 

m 

30 mirn^fs...... 

3 

31 

63 

G9 

60 n i-'u O'! ..-. 

12? 

117 

66 

lU 

OOmmutes___ 

171 

168 

133 

152 

2 hjiir . _____ 

211 

ISS 

185 

177 

aj-ihou’^ . 

886 

371 

3o3 

320 

41V h 11 a ^ , - _^ ^ „ 

4i3 

408 

362 

311 

5 horns--- _____ 

645 

6’0 

497 

460 

8 hours ..--- 

831 

808 

804 

715 

221-j hours ......- 

(0 

0) 

(0 

0) 


t Complete. 


The data in tabic 14 for pH values above 7 are not as conclusive 
as the low pH data. The glucose removal at pH values of 7, 8.1, 
9.6, and 11.5+ are remarkably similar for the fii-st 2-hour period. 
Beyond this aeration time there seems to be some slight reduction in 
the glucose removal values as the pH was increased. At the end of 
8 houi's the percentage of glucose removal was 83.1, 80.8, 80.4, and 
71.6 at pH 7, 8.1, 9.6, and 11.5, respectively. As it seems reasonable 
to suppose that autocatalytic oxidation of glucose took place at the 
higher pH values, it is impossible to estimate without further investi¬ 
gation the extent of the damage to the common glucose removal 
mechanism of the sludge at these high pH values. 

GLUCOSE hemoval rates in absence op oxygen 

The rate of glucose removal during intimate mixing of activated 
sludge and glucOwSe substrate in the absence of dissolved oxygon was 
studied in several expeiiments. In one test, four equal portions of 
activated sludge were each given 1,000 p. p. m. of glucose using 
difTerent methods of keeping the sludge particles and glucose substrate 
in intimate contact. One portion, A, was aerated in the ordinary 
way using about 4 to 5 cu. ft. of air per hour for 3 liters of aeration 
mixture. This method kept the mixture aerobic at all tirnos and 
also intimately mixed the sludge particles with the substrate. The 
second portion, B, was stiiTed with a paddle sufficiently to keep the 
sludge particles in complete suspension and about as intimately mixed 
as the particles in portion A. Although a layer of oil was placed on 
the sui'face of the Uquor, this layer tended to gather m the center of 
the rotating liquid surface so that there undoubtedly was some 
surface aeration in this portion. However, the surface aeration 
obtained in this way was very limited and was insufficient in view of 
the high oxygen demand of the sludge mixture to maintain aerobic 
conditions throughout the liquid. Portion C was agitated with 
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nitrogen gas uaii^ about 4 to 5 cu. ft. per hour for a 3-liter volume of 
sludge mixture in the same way that air was used in portion A. The 
sludge particles were as intimately mixed with die substrate as in 
portion A, but in this case there was no opportunity for reaeration 
and the sludge liquor became devoid of oxygen within a few minutes 
after the start of the experiment. Portion D, which was rotated 
continuously end over end in a number of completely filled glass- 
stoppered bottles, also became devoid of oxygen within a few minutes 
after the start, but the sludge particles may not have been kept in 
such intimate contact with the glucose substrate because of the slow 
rotation employed (1 r. p. m). 

The results given ux table 15 show a very decided difference itx die 
rate of glucose removal obtained with aeration and with other means 
of agitation hi the absence of oxygen. In portion A, with dissolved 
oxygen maintained by aeration, all of the glucose was removed from 
solution in 2 hours. Without oxygen the rate of glucose removal 
was reduced within 15 minutes. After about 2 hom-s die X’ato of 
removal was further reduced to such an extent that about 141, 343, 
and 360 p. p. m. of ghxcose remained in solution after 22)2 horns of 
agitation in portions B, C, and D, respectively. It is also intei'esting 
to note that iix portions C and D, in which all possibility of obtain¬ 
ing dissolved oxygen by reacration during die agitation was removed, 
the lowest rates of glucose removal were obtained, while in portion 
B, where some slight reoxygenation was possible, slightly higher rates 
of glucose removal were obtained. A repetition of this experiment 
produced similar rosxdts. After 24 hours of mixing, one of die por¬ 
tions agitated without oxygen still contained 254 p. p. m. of glucose. 
This portion was agitated for an additional hoxzr without any further 
loss of glucose. It was then aerated for 1 hotir and 64 p. p. m. of 
glucose were removed. Those experiments suggest that the organ¬ 
isms in the activated sludge process which are responsible for die 
glucose removal and dis.similation behave as obligate aerobes. From 
diis it may bo inferred that the hydrogen activation in the glucose 
molecule in this reaction is such that only oxygen will act as a hydro¬ 
gen acceptor Or, if the theory holds that the oxygen is also activated, 
the predominant oiganisms in activated sludge require and activate 
oxygen for the completion of this reaction. In any case, the velocity 
of die glucose removal reaction under aeration and the reduction in 
velocity of the roaction in the absence of ah indicate the unportance 
of oxygen to the predominant organisms in this process and confirm 
both Smit’s (SI) and Heukeleldan’s (M) glucose removal data. 

BFrnCT OF PBOLONGFD BFAFBATION 

The effect of prolonged reaeration, without feeding, of activated 
dudge upon glucose removal was investigated, and the results are 
given in table 16. These data indicate that prolonged reaeration. 
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which is, in efTect, staiwation, steadily reduced the ability of the 
sludge to remove glucose at a rapid rate. The sludge of this experi¬ 
ment after IS houi’s of reaeration removed 40 percent of the glucose 
feed ill 5 hours, but after about 13 days of reaeration it removed 
only about 11 percent of the same glucose dose in the same time. 


Table 16 .—Comparison of glucose removal hy aciiiated sludge 'using various methods 
for keeping the sludge particles arid substrate in intimate contact 


Sludge portion_ 

A 

B 

0 

D 

Moans of keeping sludge and substrate in contact.. 

Aention 

w’ith 

Stirring 

with 

Agitation 
with 
nitrogen 
gas > 

By me¬ 
chanical 
rotation 


air 

paddle < 

plctely» 
filiel 
bottle 

Aeration time j 

initial after mixing _ _ _ ^ 

48 

82 

08 

24 

iri minutfts _ _ _ . . _ , _ _ 

30.) 

179 

121 

87 

30 minuter. - _ _ __ __ _ _ 

433 

221 

IfO 

134 

4.1 minutes____i 

.V2 

3 >3 

211 

239 

00minutes. _ ^ _ 

031 

330 

2r3 

314 

90 minutes _ . ^ _ _ 

SjS 

374 

3.13 

302 

2 hours _ . _ - - 

0) 

460 

418 

426 

3 hours _ 

*137 

m 

461 

4 hours i 


Gfll 

409 

4" 4 hours___ 


614 


22.@lioura__- . . _ _ _ _ . . 


839 

657 

610 




1 The surface of this portion was covered ith an oil f.lm. Each sample was removed by siphoning to 
prevent reierution daring s uiipliiic. 

2 .Vitrocien c’s at the same rite cs air in portion V was hnhhled through an aerator ball. 

* l-liter bottles completely filled wore t xrned o\er endwise coniinuoutly onto each minute. A, B, and 
C were held ut room temperature of about 24® C„ whde D w ui» hcid at 20® C. 

* Complete. 


Table 16 .—Effect of reaeration upon the glucose temoval ability of activated sludge 


KfiTCrotinn period without feed, hnnrs . ^ _ 

IS 

42 

162 

306 

S'»ilds at of test _ ^ _ 

2,0.16 

2.0.54 


1,832 

(3Income ftifid, p-p Tn . . . 

750 

750 

750 

750 


Aeration time, glucose removal test 

Glucose removed, p. p. 

m. 

30 minuti'S . - .. _ . 

58 

83 

21 

18 

22 

60 minutes___________ 

«0 

46 

11 

nnnntes _ . _ . ^ ^ 

53 

22 

22 

2 hours __ __ ______ 

93 

12 

89 

2;} 

3 hniiTs . - , . , 

47 

■■■gl 

80 


198 


4 iinwrs . 



68 

4* . lin Jii? . , .. , . _ . 


111 

hours „ , . - - „ .. . - . 

297 

132 

87 

«hours . . . _ - _ . 


78 

AI hoiir.4 .. ... . .. 


283 

21L 






SUPPLEMENTAL FEEDING 

Two experiments were earned out to determine the effect of feed¬ 
ing other materials with glucose, upon the glucose removal rate by 
activated sludge. The results obtained are presented in table 17. 
The first experiment indicates that the feeding of sewage with glucose 
increases slightly the rate of glucose removal by activated sludge. 
The results obtained when peptone was used as a supplemental feed 
not as definite as the results with sewage, but this experiment 
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seems to indicate that peptone certahilj" does not reduce the glucose 
removal rate and may increase it very sliglitly. 


Table 17 .—Effect of supplemental feeding upon glucose removal by activated sludge 


Exporlment.-.-.-. 

Portion .-.... 

Glue >sc fLvd, i>. p. m. 

Supplomontiil fopd __. ^ 

0 n 

Q 14 

Control 

410 

0 

Supple¬ 
mental feed 
470 

Domt»stic 

sewago 

Control 

445 

0 

Supple- 
menial teed 
476 

Peptone 
solution 
(750 p p rn) 


Aeration time 

Glucose removed, p. p. m. 

Initial after mixini? ___ 

61 

no 



10 minutes.-...—. 

66 

lU 

78 

107 

20 minutes.—.— 

67 

116 

05 

137 

30 minutes.-.— 

82 

132 

104 

09 

40 minutes--- 

01 

141 

114 

137 

.jO minutes... 

06 

114 

103 

133 

60 minutes..-.-.-. 

110 

166 

153 

173 

75 minutes.-. 

123 

189 

150 

188 

00 minutes.-...—. 

138 

206 

168 

173 

2 hours.... 

106 

263 

202 

232 

3 hours.-. 

208 

333 

241 

260 

S hours ..-..... 

362 

430 

343 

306 

23 hours. 

(0 

0) 




1 Complotc. 

EFFECT OF REPEATED GLUCOSE FEEDING 


After determining the glucose removal rate on a sample of activated 
sludge, two 8-liter portions of this sludge were treated as follows: 
One portion was dosed with domestic sewage daily for 9 days and thou 
the glucose removal test was repeated. The second portion was dosed 
daily with the same sewage as the above portion, but fortified with 
500 p. p. m. of glucose. This was continued for 7 days and the glucose 
remov^ test was repeated. The results obtained in this experiment 
are presented in table 18. The glucpse removal rate for this sludge 
was improved slightly after dosing it daily for 9 days with sewage. 
However, after 1 week of daily treatment with sewage plus 500 p. p. m. 
of glucose, the glucose removal rate was so accelerated that the time 
for complete removal was reduced from about 3 hours to 30 minutes. 
The increase in the suspended solids obtained with glucose fortified 
sewage in this experiment is quite remarkable. Dui*mg 9 days of 
sewage feeding, the quantity of sludge under aeration in the portion 
fed only with sewage increased by 620 p. p. m. If the proportionate 
increase of solids due to sewage for 7 days is deducted from the total 
solids increase in the glucose fortified sewage fed sludge, 0, an increase 
of 2,220 p. p. m. of sludge due to glucose feeding is obtained. As 
3,500 p. p. m. of glucose were fed during this interval, the sludge 
increase due to glucose represents 63 percent of the glucose weight 
recovered as sludge. 

In another experiment, 2,000 p, p. m. of glucose were fed to activated 
sludge daily for 3 days and the rate of glucose removal was followed 
each day. The results obtained are given in table 19 and indicate that 
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in this experiment the sludge was overloaded with respect to glucose. 
The rate of glucose removal fell upon tlie second and third feeding. 
While 88 percent of the glucose was removed in 23 homs in the first 
day, only 46 percent was removed on the third day in the same time. 
In this case, additional nitrogenous material in the form of sewage or 
peptone was not given with the glucose. It is probable that a better 
perfoimance of the sludge with this quantity of glucose would have 
been obtained had tliis been done. 

Table 18. —Effect of repeated glucose feeding upon glucose removal hy activated 
sludge using 500 p. p. m. of glucose per day 


Sludge portion___... 

Description....... 

A 

Control 

(initial 

sludge) 

B 

Same as A 
eveept that 

It wos dijsed 
di’ly VT'th 
sewage for 9 
days 

0 

Same as B 
excel t that 

It wa*? dfsed 
daily with 
same S'^waae 
foHifled w ith 
500 p p m. 
of glucose lor 

7 days 

Slud'^e solids change during treatment, p. p. m.: 

From.. ...... 



2,040 

Tn , _ _ 



6,*540 

2,TJ6 

Sludee solids used In dneose removal test: 

Tot il ‘<usrt^nded p. p. m___ 

2,fil0 


VoUtile suspended p. p. m..... 

1,684 


1,724 

Aeration tmie 

Glucose removed, p 

1 . p. m. 

Initial aftf»r mking___— 

47 

100 

206 

lOm'nutes...—. 

gq 


414 

20 minutes..-___ 

147 

221 

402 

SOminuPs...... 

175 

2G1 

0 

45m[niiti'a _ ____ 

2(10 

310 

SOiOinutis ____..................... 

22S 

3(iU 


75 minutes __—____— 

2f)'5 

3S7 


90TT1 OUteS .. n...„ r..-.- - _ -_ 

2t)') 

430 


«nis ,, _ - -_ - - - —_ 


448 


Sh.iuis -__ _____ 

46S 

0) 







Table 19. —Effect of feeding 2,000 p, p. m. of glucose daily upon glucose removal 

hy activated sludge 


Aeration time 


InlthU. 

1 h air - 
8 hours . 
6h 

23 hours. 


Inithl .... 
15 

SOmlutiles. 
45 minutes. 
60 minii*i3 
go minutes. 
2M horns.. 
S hoars.... 

4 hours.... 

5 hoars.... 
23 hours... 


First diy 

Second d"iy 

Third day 

Su>pendc i solids, p 

. p. m. 

2,376 

3.314 

4,135 

2,741 

. 3,451 

4,063 

2,60S 

8,512 


2,704 

3,570 

_ 

3,480 

4,145 

4,477 

Glucoso removal, p. p. m. 

0 


0 

44 

2S 

0 

7g 

74 


gg 

01 

0 

in 

117 

41 

205 

113 

61 

297 

120 

88 

340 

205 

111 

407 

284 

135 

618 

373 

138 

1,720 

1,176 

028 
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EFFECT OF CHLORINATION 

As chlorination is often recommended as a method of controlling 
or curing the activated sludge process when difficulties are encountered, 
one experiment to dete rm i n e the effect of chlorination upon the glucose 
removal reaction was completed. In this experiment, the desired 
doses of chlorine, as H. T. H. solution, were added and after 15 
minutes of contact any residual chlorine was neutralized with sodium 
sulfite ‘solution. The glucose solution was then added and the glucose 
removal tests completed in the ordinary way. The data for this 
experiment are presented in table 20. It will be seen at once that the 
15-minute contact period with 16 p. p. m. of chlorine in portion D 
practically destroyed the glucose removal mechanism and prevented 
the removal of glucose for 4 hours. Between the fourth and twenty- 
first hour of aeration, however, the sludge regained its power to re¬ 
move glucose. A 6.2 p. p. m. dose of chlorine for 15 minutes also 
injured the glucose removal mechanism. With this dose only about 
109 p. p. m., or 15.6 percent, of the glucose had been removed after 
4 hours of aeration. When the values for glucose removal for portions 
A and B of table 20 are calculated in terms of p. p. m. of glucose re¬ 
moved per gram of sludge, it is found that 1.6 p. p. m. of chlorine 
affected the glucose removal very slightly. This experiment indicates 
that the quantity of chlorine that has been suggested by Smith and 
Purdy (S8) to correct sludge bulking caused by fungus growths is not 
great enough to interfere seriously with the ordinary enzymic reactions 
such as are indicated by the glucose removal mechanism. However, 
chlorination of activated sludge is attended by the serious danger of 
ovcrehlorinating. This would destroy not only the planlcton growths, 
as pointed out by the above authors, but also the normal bacterial 
reactions of the sludge as shown in portion D, in the above experiment. 


Table 20. — Effect of chlorination upon glucose removal by activated sludge 


Slndpce portion...-. 

A 

B 

0 

D 

Amount of chlorine, p. p. m., given for 18 minutes and then 
nMitrnlfKftd _ _ . ., .. „ _ . 

0 

1.6 

6.2 

16.0 

Sludfire solids^ p. p. m _ _ _ ^ 

1,684 

700 

1,480 

700 

1,412 

700 

1,876 

700 

Olufioso do5io, p. p. m _,_ ^ __ _ 


Aeration time 

Glucose removed, p. p. 

m. 

Initial after mixing__ _ 

48 

66 

8 

5 

in mlnntfis ^ ^ _ _ _ _ 

01 

08 

23 

10 

anminiitfts . - .. 

152 

142 

32 

t 

4Ji minwtAq - _ _ _ _ _ 

182 

158 

44 

fiO minutes ^ —r _ — 

238 

102 

38 

0 

minutes 

270 

183 

65 

0 

on minutes 

821 

247 

81 

0 

2 hours. .--WT ,_^ _ 

880 

284 

80 

0 

R hours. ^ .. _ __ __ 

513 


147 

41 

4hOnra ^ ^,nr.. TT — _ 

613 

403 


0 

21 hours_,_—_—_ 

O 

605 

606 

606 



1 Complete. 
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SUMMARY AND CONCLUSIONS 

The rates of lemoval of glucose from substrates by actirated sludge 
have been investigated. Experimental data are presented to illustrate 
the rates of removal of glucose from substrates by normal activated 
sludge and by pure cultures of certain bacterial species found in acti¬ 
vated sludge or domestic sewage. The effect of various factors such 
as temperature, pH, dissolved oxygen, supplemental feeding and accli¬ 
matization on these removal rates has been determined. It has been 
shown that glucose is removed from solution much more rapidly by 
activated sludge than by domestic sewage, pure cultmes of Bact. coli^ 
Bad. aerogeneSy Sphcberotilus natamSy or zoo^eal sludge. The rate of 
glucose removal by activated sludge is a function of the quantity of 
sludge present and, after the first hour, the removal rate follows the 
Freundlich adsorption equation. A comparison of the rates of re¬ 
moval by activated sludge of glucose and of settled or synthetic 
sewage indicated that glucose is removed more slowly than the 
carbonaceous organic matter of settled sewage and more rapidly than 
the nitrogenous material of synthetic sewage. The zoogleal sludge, 
however, removed synthetic sewage at a higher rate than glucose. 

Temperature studies showed that heating the sludge for 10 minutes 
at 35® C. did not affect the removal rate, 10 minutes at 45® C. reduced 
the rate for a considerable time, and 10 minutes at 55® C. practically 
destroyed the glucose removing mechanism of the sludge. The 
glucose removal rate roughly doubled for each 10® C. increase in 
aeration temperature from 0® to 35® O. Aeration temperatures over 
45® C. were inimical to glucose removal by activated sludge. Aeration 
temperatures of the sludge previous to the addition of glucose also 
affected the glucose removal rate. Winter sludge dosed with glucose 
and aerated at 27® C. did not remove glucose at as rapid a rate as 
the summer sludge at this temperature. Summer sludge, to which 
glucose was added and then aerated at 1® C., removed glucose at 
higher rates than winter sludge similarly treated. Acclimatization 
of the sludges at either temperature tended to bring the glucose 
removal rate to normal for the aeration temperature employed. 

Lowering the pH of the sludge for 20 minutes to 5.2 before the 
addition of ^ucose retarded glucose removal slightly, and lowering 
to pH 2.8 for the same time practically destroyed the glucose removing 
mechanism for several hours. Subjection of the sludge to a pH up 
to 11 for 30 minutes followed by neutralization had very little effect 
upon the glucose removal reaction. When activated sludge was 
aerated below a pH of about 6, the rate of ^ucose removal was 
reduced, and at a pH of 3.9 it was practically stopped. The experi¬ 
ments above pH 7 were not conclusive but apparently there was little 
if any reduction in the glucose removal rate when sludge was aerated 
at pH values up to 9.6. 
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The results show definitely that aeration was required to maintain 
the glucose removal rate. In samples in which the activated sludge 
was maintained in contact with the glucose substrate by stirring with 
a paddle, by agitation with nitrogen, or by mechanical rotation of 
a completely filled bottle, the glucose removal rate was very much re¬ 
duced within a few minutes. The experiments indicate, however, 
that while oxygen was needed, the ratio of oxygen used to glucose re¬ 
moved was low. 

When glucose was added to sewage or peptone and fed to sludge, 
these nitrogenous materials did not retard the glucose removal rate 
and possibly increased it slightly. When glucose alone was fed in 
large doses, the glucose removal mechanism of the sludge failed after 
several treatments. This indicated the deficiency of certain nutritive 
elements, probably nitrogen and phosphorus, for the continued main¬ 
tenance of the process. When sewage containing glucose was fed 
regularly to activated sludge for a period of about a week, the rate of 
glucose removal was very much accelerated. Sludge acclimated in 
this way can remove 1,000 p. p. m. of glucose from solution in about 
90 minutes. This acclimatization phenomenon may be explained 
upon the basis of a multiplication of certain special glucose removing 
micro-organisms in the sludge or by the development of adaptive 
glucose enzymes of the predominant bacteria of the sludge. 

Starvation of the sludge by reaeration without additions of food 
steadily reduced the glucose removal rate. The effect of chlorination 
on activated sludge depended entirely upon the chlorine dose used. 
When a mixed liquor containing about 1,500 p. p. m. of suspended 
sludge solids was dosed with 1.6 p. p. m. of chlorine, the glucose re¬ 
moval reaction was only slightly affected. When the chlorine dose 
was increased to 6.2 p. p. m. a 75 percent reduction in the glucose 
removal rate was obtained, and with 15 p. p, m. of chlorine the glucose 
removal reaction was completely stopped for 4 hours. 

The results of this study, using glucose as a representative of the 
large fraction of organic material present in true solution in sewage, 
indicate the probability of the rapid removal of such constituents 
from sewage by the purely biochemical processes in activated sludge 
and demonstrate the sensitivity of such processes to temperature, 
proper pH, balanced nutrients, starvation, chlorination, acclimatiza¬ 
tion, and oxygen depletion. Under the maintenance of proper con¬ 
ditions, such constituents can be removed at rates which compare 
favorably with the removal of material in suspension from sewage by 
activated sludge. The metabolism of the glucose removed from solu¬ 
tion by the sludge will be considered in a following paper. 
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NOTIFIABLE DISEASES IN THE UNITED STATES, 1938 

Morbidity and Mortality Summaries for Certain Important Communicable 

Diseases 

The United States Public Health Service has recently issued a 
tabular morbidity and mortality compilation, by States and by 
months, for the notifiable diseases as reported by the State health 
officers in 1938.^ A summary of this compilation for several im¬ 
portant commxmicable diseases is presented here, together with case 
and death rates, case fatality rates, and, in some instances, the esti¬ 
mated expectancy based on figures for recent prior years. 

For certain diseases, some States do not report cases, or their case 
reports are manifestly incomplete. In such instances, groups of 
States with the most satisfactory morbidity reports are treated sepa¬ 
rately in order to arrive at more nearly accurate case and case-fatality 
rates, while the totals for the larger group of States include the deaths 
as cases in States which reported fewer cases than deaths. Case 
fatality rates arc not computed, however, on such totals, 

I The Notifiable Diseases—Fievalenoe in States, 1938. Supplement No. 160 to tbe Public Health Beports. 

The publication of this infonnation has been held up because of the delay In securing reports from a few 
States. 
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The mortality %ures may be considered as approximately correct, 
although they will not agree in all instances with the iGbcial iBgures of 
the Bureau of the Census. 

The estimated expectancy, given for some of the diseases, represents 
an attempt to ascertain from the experience of recent years the number 
of cases of a disease that might normally have been expected in 1938. 

In comparing the numbers of cases reported in 1938 with the esti¬ 
mated expectancy, or with figures for prior years, it should be borne 
in mind that there has been a gradual improvement in the reporting 
of notifiable diseases and that the population has increased. A large 
increase, however, especially in the case rate, is quite likely to repre¬ 
sent an actual increase in the prevalence of the disease. 

The populations given for groups of States, used in computing case 
and death rates, are totals of estimates made for the individual States 
by the Pubhe Health Service as of July 1, 1938, while the total popu¬ 
lation of the United States is the estimate of the Bureau of the Census. 


CmCBaNPOX (44 a.)* 

48 States: > 

Cases reported, 1938 (population 130,216,000)_ 

Estimated expectancy based on years 1931-37_ 

Oases per 1,000 Inhabitants, 1938 _ 

Cases per 1,000 Inhabitants, estimated expectancy_ 

Deaths rogi^ered, 1938- 

Deaths per 1,000 inhabitants, 1938_ 

Cases repOTted for earih death registered, 1938_ 

DIPHTHERIA (10) 

48 States:! 

Cases reported, 1938 (population 130,215,000)_ 

Estimated expectancy based on years 1931-87_-_ 

Cases per 1,000 inhabitants, 1938__ 

Cases per 1,000 Inhabitants, estimated expectancy.. -- 

Deaths registered, 193S... 

Deaths per 1,000 inhabitants, 1938___ 

Cases reported for each death registered. 1938_ 

DTSXNTSBT aViOUmO aSA) 

28 States:! 

Cases reported, 1938 (population 97,375,000)_ 

Cases per 1,000 inliahitants, 1938_ 

Deaths registered, 1933 - 

Deaths per 1,000 Inhabitants, 1938- 

Cases reported for each death roistered, 1938_ 

35 States*! 

Cases reported, 1938 (population 120,281,000)_ 

Deaths registered, 1938... 

Deaths per 1.000 inhabitants, 1938- 

47 States*! 

Deaths registered, 1988 (population 129,978,000)_ 

Deaths per 1,000 inhabitants, 1938__ 


286,848 

253,886 

2.203 

2.005 

104 

0.001 

2,758 


30,608 
42,309 
0 234 
0 834 
2,560 

a 020 
12 


2,490 

0.026 

224 

0.002 

11 


272 

0.002 


274 

aoo2 


DYSENTERY (BACILLARY) aSB) 

80 States: 

Cases reported, 1938 (population 101,926,000)__ 20.382 

Cases per 1,000 inhabitants, 1938_____ 0.200 

Deaths regMered. 1938- 966 

Deaths per 1,000 inhabitants, 1938_ a 009 

Cases reported for each death registered, 1938__________ 21 

42 States:! 

Cases reported, 1938 (population 126,668,000)_120,644 

Deaths registered, 1938_________ 1,228 

Deaths per 1,000 Inhabitants, 1938- 0.010 

46 States:! 

Deaths registered, 1988 (population 128,086,000)_ 1,263 

Deaths per 1,000 Inhabitants, 1938- 0.010 


* Figures in parentheses in the subheadings are disease title numbers from the International List of Causes 
of Death, 1929. 

! The District of Columbia is also Inoluded but not counted as a State. 

X Includes the numbers of deaths used as cases when no cases are reported, or when the reported numbers 
of oases ate less than the numbers of deaths. 
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ENCEPHALITIS, EPIDEMIO OE LETHAEQIC (17) 

80 States: 

Oases reported, 1938 _ 

Cases per 1,000 inhabitants, 1938... 

Deaths registered, 1938 . 

Deaths per 1,000 inhabitants, 1938. 


0.012 

467 

0.006 

2.105 


Cases reported for each death registered, 1938_I.”" 

45 States:» 

Cases reported, 1938 (population 129,338,000)___ 11,303 

Deaths registered, 1938 —____ 737 

Deaths per 1,000 inhabitants, 1938_____1/_ 0.000 

48 States-» 

Deaths registered, 193S (population 130,215,000)_ 787 

Deaths per 1,000 mhabitants, 1938_ 0.006 


OONOBBEEA (SS> 

48 States: t 

Cases reported, 1938 (population 130,215,000)_...._ 

Cases per 1,000 inhabitants, 1938_ 


181,845 

L39G 


M States:* 

Cases reported, 19.38 (population 81,053,000)_ 

Cases per 1,000 inhabitants, 1938__ 

Deaths rearlstered, 1938 ____ 

Deaths per 1,000 inhabitants, 1938.... 

Cases reported for each death registered, 1938_ 

48 States:' 

Cases reported, 1938 (population 130,215,000)..__ 

Deaths registered, 1938 . 

Deaths per 1,000 Inhabitants, 1938_ 


128,736 

1.588 

12.568 

0.155 

10.243 

>132.954 

16,778 

0.129 


IfALABXA C 

86 States: i 

Cases reported, 1938 (population 120,024,000)_ 

Cases per 1,000 Inhabitants, 1938.. 

Deaths registered, 1938 __ 

Deaths per 1,000 Inhabitants, 1938. .... 

Cases report^ for each death registered, 1938........ 

88 States: 

Cases reported, 1938...-......._....... 

4S States* * 

Deaths registered, 1938 (population 130,215,000)_ 

Deaths per 1,000 inhabitants, 1938_ 


84,204 


0.702 
2,305 
a 019 
37 

>84,206 


2,307 

0.018 


^ , MEASLES C7) 

48 States: 1 

Cas(*s reported, 1938 (population 130,215,000)___ 822,811 

Cases per 1,000 Inhabitants, 1938- 6 319 

Deaths registered, 1938________ 8,227 

Deaths per 1,000 inhabitants, 1938__________ 0.025 

Cases reported for each death rogistored, 1938_______...__ 255 


^ , MENINGITIS, MENINGOCOCCUS (18) 

44 States:i 

Ceases reported, 1938 (population 122,749,000)___________ 2,788 

Estlmnted etneetanev based on years 1931-37__ 4,095 

Cases per 1,000 Inhabitants, 1938 __ a 023 

Cases i)er 1.000 Inhsbitants, estimated expectancy- 0.034 

Desths registered, 103S---- 960 

Deaths per 1,000 Inhabitants, 1938 __ 0.008 

Cases reported for each death registered, 1938--- 2.904 

®CasM reported, 1938 (population 128,323,000)----- • 2,919 

Deaths registered, 1938 ------ 1,091 

Deaths per 1,000 inhabitants, 1938- a 009 

48 Stfitos* ^ 

Dea t hs registered, 1938 (population 130,215,000)- 1,106 

Deaths per 1,000 inhabitants, 1938--—-- 0.008 


, ^ ^ MUMPS (PAET 440 

44 Stfites! 

Cases reported, 1938 (population 108,492,000)--- 152, W9 

Estimated cTpf^anev based on years 1931-37--- 109,904 

Cases per 1,000 Inhabitants, 1938 -- J- ^ 

Cases per 1,000 Inhabitants, estimated expectancy--- 1*043 

Deaths registered, 1938 .. ^ 

Deaths per 1,000 Inhabitants, 1938.- ^ OJJJ 

Cases reported for each death registered, 1938----- % wO 

47 States:» uro 

Deaths rejrfstered, 1938 (population 128,32^000)--- 

1 The District of Columbia Is also Included but not counted as a State. 

> Includes the numbers of deaths used as cases when no cases are reported, or when the reported numbers 
of eases are less than the numbers of deaths. 
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^ , PELLAGRA (62) 

21 States: ^ 

Cases reported, 1938 (population 55,325,000)____-... 14,676 

Ca«es per 1,000 Inhabitants, 1938- a 265 

Deaths registered, 1938 ----- Z, 058 

Deaths per 1,000 inhabitants, 1938..--- a 055 

Cases reported for each death registered, 1938__ 4.807 

87 States: i 

Cases reported, 1988 (population 124,731,000)..• 14,799 

Deaths registered, 1938 ----...._ 3,176 

Deaths per 1,000 inhabitants, 1938-- 0. o^ 

48 States: ^ 

Deaths registered, 1938 (population 130,215,000)_ 8,176 

Deaths per 1,000 inhabitants, 1938- 0.024 

22 States* 1 PNEUMONIA (ALL FORMS) (107-100) 

Cases reported, 1938 (population 61,621,000)___ 96,927 

Cases per 1,000 Inhabitants, 1938_____..._..._ 1 .673 

Deaths registered. 1938-- 41,885 

Deaths per 1,000 inhabitants, 1938-..._ a 680 

Cases reported for each death registered, 1938___.....___ 2.814 

48 States: i 

Cases reported, 1938 (population 130^5,000)_....___......___* *143,997 

Deaths registered, 1938- 87,867 

Deaths per 1,000 Inhabitants, 1938___ a 675 

poLioMTicrjTis aa) 

47 States: 1 

Cases reported, 1988 (population 180,113,0001-- 1,705 

Estimated expectant based on 3 rears 1931-37---....... 4,553 

Casesper 1,000 lidsflbitants, 1938___.... ---... 0 013 

Cases per 1.000 Inbahltants, estimated eQ)eotaney_ a 036 

Deaths registered, 1938---- 478 

Deaths per 1,(X)0 mhabltants, 1938..____ 0 004 

Cases reported for each death registered, 1938--- 3.567 

48 States; > 

Deaths registered, 1938 (population 130,216,000)_....—......-.................. 478 

Deaths per 1,000 Inhabitants, 1938___ 0.004 

48 States-1 SCARLET FSlrER (S) 

Cases reported. 1938 (population 180,215,000)_ 189.681 

Estimated expectancy based on years 1931-37_____211,057 

Cases per 1 OOO inhablteoits, 1938__....- 1.456 

Cases per 1,000 Inhabitants, estimated expectancy-- 1 067 

Deaths registered, 1938.....--—----- 1,216 

Deaths per 1,000 Inhabitants, 1938__ 0.009 

Cases reported for each death registered, 1938--—........................ 156 

81 States- septic sore throat (115a) 

Cases reported, 1938 (population 79,007,000)----—...... 7,205 

Cases per 1.000 Inhabitants, 1938___.......-- 0.091 

Deaths registered, 1938 ____ 1,009 

Deaths per 1,000 Inhabitants, 1938___ 0 018 

Cases reported for each death registered, 1938-....--- 7.141 

48 States;» 

Cases reported, 1938-...._...............---.................... * 9,445 

44 States:t 

Deaths registered, 1938 (population 112,586,000)-...------ 1,927 

D^ths per 1,000 Inhabitants, 1938--— -...—..... 0.014 

45 States:' 

Cases reported, 1938 (population 130,215,000)-..........___ 49,319 

Estimated oxp^aacy based on years 1931-37- 7,300 

Cases per 1,0()0 Inhabitants, 1938----... a 115 

Cases per i .000 inhabitants, estimated expectancy---..._...... Ol 058 

Deaths registered, 1938 -...... 46 

Deaths per 1,000 inhabitants, 1938_ a 0004 

Cases rejKurted for each, death registered, 1938------—............ 325 

48States:! syphilis (84) 

Ca«es reported, 1938 (population 130,216,000)___...... 476,702 

Cases per 1,000 Inhabitants, 1938.— -- 8.661 

87 States* tuberculosis (all forms) ( 28 -« 2 ) 

Case^ reported, 1938 (population 106,136,000)—_____ 95,883 

Cases per 1,000 Inhabitants, 193S_________....._ 0.899 

Deaths registered, 1938 - 49,606 

Deaths per 1,000 inhabitants, 1938 -----....__ a 468 

Cases reported for ea(di death registered, 1988______...»_......_ L 919 

44 States:! 

Cases reported, 1938--....___104^964 

Deaths registered, 1938 (population 180,215,000)_____63,156 

Deaths per 1,000 inhabitants, 1938__ 0.485 

! The District of Columbia is also Induded but not counted as a State. 

I imdndes the numbers of deaths used as cases when no oases are reported, or when the reported numbers 
of oases an less than the numbers of 

* Indndes 4,296 oaaes of lobar pneumonia only, reported in Massachusetts. 
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TUBERCULOSIS (RESPIRATORT SYSTEM) (28) 

reported, 1938 (population 51,878,000)- 

Gases per 1*000 Inbabitants, 1938....................................... 

Deaths registered, 1938 ............. 

dS 1 ^ 1,000 inhabilante, - 

Cases rer^rfeed for eac^ death raftered, 1938-.... 

reported, 1938 (population 129,797,000)- 

Deaths registered, 19»----.-—--—..... 

Dwtbs pw 1.000 Inhabitants, 1938. 

^ TYPnOID TEVER (1) AND PARATYPHOID PEVltB (8) 

*®®cS!w reported, 1938 (population 130,21^(X)0) - 

Estimated expectancy based on years 1931-37--- 

per 1,000 inhabitants, 1038..-.,.--- 

Cases per 1000 Inhabitants, estimated expectancy- 

Deaths registered, 1938 

Deaths per 1,000 inhabit^ts, 1938.. —-- 

Cases reported for each death registered, 1938- 

J WHOOPING COUGH (9) 

reported, 1938 (population m2I5,0()0^- 

Estimated cTpectancy biw»d on years 1931-37.. 

Cases uer 1,000 inhabitants, 1938.... 

Cases per 1,000 Inhabitants, estimated cipectancy- 

Deaths registered, 1938 - 


47,107 
a 912 


2.048 


80,899 
56,792 
a 438 


14,903 

20,282 

0.114 

a 160 

2,397 

a 018 

6.217 


227,319 

189,549 

1.746 

L497 

4,729 

0.036 

48 


1 The District of Columbia is also included but not counted as a state. 

I Includes ihe numbers of deaths used as cases when no cases are reported, or when the reported num¬ 
ber of cases are les; than the numtier of deaths. 
























Cases reported, 1998, by months 
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Total 

^ ^ 

Decem¬ 
ber ' 

6 

31»035 

11 

8.352 

185 

631 

50 

01 

16,790 

2.437 

22,605 

210 

10,457 

502 

16.723 

90 

512 

6 

6 

18,617 

874 

012 

8,206 

6,142 

1,137 

638 

231 

830 

13,817 

37,248 

17,060 

Novem¬ 

ber 

4 

24,863 

0 

4,061 
201 
848 
67 
73 
8.091 
4,734 
11,138 
146 
7,538 
606 
10,366 
01 
520 

4 

6 

14,640 

736 

438 

7,728 

6,118 

203 

902 

237 

820 

14,653 

40,104 

17,268 

October 

•SS|§|ss2g||s|||5g-s||g|gs;||| |s§ 

S ^ ^ otf e4 offrf i-f 

|j 

S 

“S2|ggsg|§gssi|g|«sg3gg|s||3 IS§ 

«<r e4 ^ ef^*o tS ado cT 


“i5:gigesgigS§|gg§»KiiSggsgii igf 

i"i i-T ed €4*4"^ cd od*tf cd 

1 

-|§|||SS3g|i|S§Sg-2||i|gSag| 

ctf f-T ed Vcdid ^ c?«e ed 

June 

"§s2gssaiiiS|gs§|-a||||gs|Si gsg 

^ ^efod fd" ^§53 

May 

-§s6gsga2=i|ggss|»s|||ssgs2§ ||a 

^ «d ufrfg- Jj-jg- {J 

a 

1 

'’ss 2 sass 2 isssaigs“ss 2 BssBas? gas 

^ CO O CO v-H ^ to 00 O ^ Ud CO CO CQ 

jf « M g-Vg- ;fgg- 

Marob 

8 

44,703 

13 

2,108 

147 

426 

37 

84 

16,724 

2,490 

106.351 

366 

28,141 

1,016 

18,560 

00 

676 

6 

4 

28.433 

1,150 

2,184 

0,623 

7,470 

66 

663 

65 

328 

15,435 

42.871 

21,272 

Febru¬ 

ary 

4 

30,840 

42 

2,461 

136 

410 

32 

26.4% 

1.017 

142,818 

384 

20,462 

639 

10,173 

87 

532 

7 

iigiS§“Sss III 

Jjg-J; 

^ c3 

7 

44,133 

30 

8.032 

OS 

601 

45 

73 

26,848 

1,863 

89,450 

403 

18,540 

578 

21,104 

102 

620 

5 

2 

26,054 

1,002 

2,707 

8,072 

6,602 

140 

524 

129 

252 

14,820 

32.003 

18,457 

Number 

of 

States* 


1 

A 

Anthrax In man (20)______ 

Ohiokenpox (44tt)___ 

Dengue (i»art 44o)___ 

Diphtheria (10)__ 

Dysentery (amoebic) (ISa)_ 

Dysentery (bacillary) (I3b)_ 

Dysentery (imspecifled). 

Encephalitis, epidemic or letha^o (17)_ 

Influenza (ll)_ 

Malaria (2®)__ _ 

Measles (D_ - _ - 

Meningitis meningoooocus (18)___ 

Mumps (part 44o).. 

Pneumonia (all forms) (107-100)___ 

Poliomyelitis (16).. 

Babies In animals.. 

Babies In man (deaths) (21). 

Scarlet fever (8). 

Septic sore throat (116a)_______ 

Si^Ipox (6).. 

Tuberculosis (all forma) (23-32).. 

Tuberculosis (respiratory system) (23)_ 

Tularaemia (part 44e). 

Typhoid fever and paratyphoid fever (1) (2). 

Typhus fever (3)____ .. 

Undulant fever (5)_ 

Venereal diseases: 

QonorrheA 

! ! 

1 1 

1 1 

1 1 

1 i 

H 



«> 


























DeaihB registered^ 1988^ by motUhe 



*~**71gtire8 in paientheses are title nomlsers from the International l«ist of Causes oi 
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THE FIRST UNITED STATES CENSUS OF HOUSING 

The first comprehensive data on housing in the United States will 
be secured in conjunction with the 1940 census which is to be con¬ 
ducted by the United States Bureau of the Census in April of this 
year. 

In view of the intimate relationship between housing conditions and 
health, the information covering the entire country that will be made 
available by this part of the coining census will be of great value to 
health departments and social workers as well as to housing authori¬ 
ties, other governmental agencies, and commercial interests. By 
correlating the data secured in this census with information regarding 
sickness and death and with the incidence of specific diseases, the rela¬ 
tionship between conditions of housing and health can be better estab¬ 
lished and the housing program more definitely determined with 
respect to human needs. 

There are 31 questions on housing to be asked by the enumerators. 
These questions fall under 4 general headings, as follows: 

1. Characteristics of structures in which the dwelling unit is 
located. 

2. Characteristics of dwelling units. 

3. Characteristics of occupied dwelling unit. 

4. hlortgage characteristics of owner-occupied nonfarm 1- to 4- 
family structures. 

The first three of these headings will contain questions which will 
provide information of especial interest to health and social workers, 
such as physical condition of structure and number of dwelling units 
contained, number of rooms, number of pei*sons in household, water 
supply, toilet and bathing facilities, lighting, heating, and refrigera¬ 
tion. 

The Senate Committee on Education and Labor of the United States 
Housing Act sums up the estimated extent of the housing problem in 
the United States by the foUowing statement: 

It is noTT a matter of general agreement that even before the depression com¬ 
menced over 10,OCO,000 families in America, or more than 40,000,000 people, 
were subjected to housing conditions that did not adequately protect their health 
and safety. 

This quest for information that will be most helpful in disease pre¬ 
vention as well as in all human betterment programs deserves the 
unqualified support of aU health and social agencies as weU as of all 
individuals. Health departments and housing authorities may help 
in securing this aid and cooperation through educational publicity. 
The concerns and programs of these agencies meet on a common basis 
in the need for full information regarding housing conditions that 
affect adversely the health, lives, and comfort of the people of the 
United States. 
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DEATHS DURING WEEK ENDED FEBRUARY 17, 1940 

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 



Week ended 
Feb. 17,1940 

Correspond¬ 
ing week, 
1939 

Data from 88 large cities of the United States: 

9,751 

9,744 

67,941 

534 

687 

3,843 

66,256,632 

12,686 

9.9 

ia4 

9,939 

A vnmof* for 3 Drier vears_ __ __ _ 

npAfftl Hoftt.hs. first 7 we(»ks of veer 

65,444 

580 




3,844 

68,049,622 

11,890 

9.1 

10.1 


























PREVALENCE OF DISEASE 


No health departTnenty State or localy can effectively preverU or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES FOR WEES ENDED MARCH 2, 1940 

Summary 

The dedine in influenza continued, with 11,533 cases reported for 
the current week as compared with 13,950 cases for the preceding week. 
The figures for the current week do not include a cumulative delayed 
report of 10,035 cases which the State health officer of Indiana reported 
to have occurred in Madison County since the first of the year and not 
previously recorded. It was stated that there had been an outbreak 
in that county, during which the schools in some localities had been 
temporarily closed. The distribution of these cases by weeks is not 
available. 

All geographic areas which have been reporting a considerable num¬ 
ber of cases, except the East North Central States, showed a decline. 
The increase of 208 cases in that group of States was accoimted for 
entirely by the increase in Ohio, which reported 263 cases for the cur¬ 
rent week. 

All the other 8 important conmunicable diseases included in the 
weekly telegraphic reports were below the median expectancy, based 
on reports for the 6-year period 1935-39. For the first time in 1940 
the weekly number of cases of poliomyelitis dropped below the 5-year 
median. The cumulated totals for the first 9 weeks of this year are 
well below the median 5-year totals for the corresponding period for 
all 9 diseases except influenza and poliomyelitis. The current 8 
weeks’ total for measles is less than half, for mmingitis about one- 
third, for smallpox about one-fourth, and for typhoid fever a little 
more than half the 5-year median. 

For the current week, 23 cases of endemic typhus fever' were 
reported, 9 of which occurred in Georgia, 

(432) 
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Telegraphic mmbidity reporU from State heaUk officers for the week ended March S 
1940, and comparison mth corresponding week of 19S9 and S-year median ’ 

I “It**™*** ”™« “*ere reported, 


Dl\ IsioD and State 

Diphthe 

rla 

Influenza 

Measles 

Meningitis, me¬ 
ningococcus 

Week 

ended 


Week ended 

Me- 

Weekended 

Me- 

Week ended 

Me¬ 

dian, 

1935- 

39 

Mar. 

2 , 

1940 

Mar. 

4, 

1939 

dian, 

1935- 

39 

Mar. 

2 , 

1940 

Mar. 

19^ 

dian 

1935- 

89 

Mar. 

2 , 

1940 

Mar. 

4, 

1939 

dian, 

1935- 

39 

Mar. 

2 , 

1940 

M^. 

19^9 

NEW ENG. 













Maine. 

New Hampshire. 

1 

0 

6 

0 

2 

0 

8 

46 

15 

336 

23 

IG 

165 



0 

Vermont_ 

C 

0 

1 




11 

23 




0 

Massachusetts_ 

3 

6 

5 




3?0 

1 




0 

Rhode Island.. 



1 




1 ^ 

Hilirr 




8 

Connecticut.. 

■ 

■ 

4 

7 


21 

160 





0 

1 

IflD. ATL. 













New York.. 

IS 

23 

34 

168 

191 

> 66 

468 

1,224 

1,848 


ft 

18 

New Jersey.. 

7 

10 

H 

2S 

24 

29 

73 

45 

812 



3 

Pennss’lvania. 

28 

38 

41 




254 

182 

797 

m 



B. NO. CBN. 









OhiA_ __ _ _ 

12 

48 

35 

253 





ini 




iidiana *..— 

12 

17 

27 

52 



23 

23 

mm 

1 


9 

1 

Illinois.... 

18 

32 

41 

52 

1,241 

71 

30 

23 

32 

2 


7 

Michigan*.. 

1 

12 

12 

20 

429 

10 

213 

320 

HkSu 

1 


2 

Wisconsin. 

6 


2 

173 

584 

120 

238 

1,086 

Hi 


H 

2 

W. NO. CBN. 













Minnesota.. 

8 

3 

3 

8 

12 

5 

253 


289 


0 

2 

Iowa.-.— 

8 

4 

5 

65 

1,083 

27 

309 


54 

0 

0 

1 

Missouri.— 

19 

25 

20 

32 

644 

382 

54 

1 14 

20 

1 

2 

3 

North Dakota- 

2 

0 

1 

44 

364 

12 

11 

215 

8 



0 

South Dakota- 

1 

4 

2 

1 

77 

2 

0 


3 

0 


1 

Nebraska_ 

0 

0 

8 


2 


49 

! A*> 





Kansas. 

5 

1 

18 

41 

116 

I 2 

639 

HE 

12 


1 

2 

so. All,. 













Delaware. 

0 

2 

2 




1 

0 

26 


0 

0 

Maryland«. 

4 

5 

9 

55 

124 

72 

2 

1,077 

146 

1 

0 

4 

DIst. of Ool. 

7 

7 

7 

4 

25 

3 

2 

19 

19 


2 

2 

Virginia_.......... 

12 

10 

16 

-f AOO 



30 

252 

252 

Q 


r 

West Virginia«- 

8 

7 

12 


271 

236 

9 

13 

38 

1 

0 

0 

2 

North Carolina *_ 

13 

14 

19 

52 

97 

174 

183 


787 

2 

2 

5 

South Carolina_ 

5 

12 

6 


1,181 

1,181 

6 

27 

33 

0 

1 

1 

Georgia * . 

13 

2 

6 

590 

X40 

304 

94 

153 


3 

0 

1 

Florida. 

10 

5 

5 

9 

9 

33 

68 

188 

102 


0 

2 

E. so. CBN. 













Kentucky. 

8 

7 

15 

107 

1.848 

117 

32 

56 

121 

1 

* 

6 

Tennessee *. 

4 

8 


231 

146 

175 

78 


62 

2 


6 

Alabama». 

6 

8 

15 

528 

599 

889 

224 

228 

228 



2 

Mississippi *. 

8 

4 

4 









0 

W. so. CBN. 











■ 


Arkansas.. 

2 

7 

8 

838 

1.473 

184 

17 

76 

58 



0 

Louisiana^.. 

3 

8 

14 

194 


37 

12 

188 

51 



1 

Oklahoma_ 

6 

9 

10 

443 

384 

256 

3 

148 

54 



2 

Texas ♦. 

23 

40 

45 

2,547 

965 

897 

465 


418 

1 

K 

5 

MOUNTAIN 













Montana. 

0 

0 

1 

4 

126 

45 

22 

363 

63 

0 

0 

1 

Idaho..__ 

0 

1 

0 

1 

1 

8 

96 

79 

28 



0 

Wyoming- 


6 

0 


1 


57 

119 

17 



0 

Colorado®_ 

7 

8 

8 

25 



25 

98 




1 

New Mexico_ 

0 

1 

5 

2 

57 

30 

4 

88 

38 



1 

Arizona_ _ 

8 

5 

5 

280 

144 

144 

25 

81 

31 



1 

Utah 1 _ 

3 

1 

1 

17 

53 


841 

130 

24 



0 

FACDIO 







■ 

■ 


Washington. _ 

0 

4 

4 

4 

8 

4 

776 

852 

132 

n 


1 

Oregon_.... 

8 

1 

1 

88 

97 


446 



0 

0 

0 

Oallffflnnia.___ 

21 

46 

83 

580 

50 


462 

a;84« 

564 

4 

5 

5 

Total....___ 

m 

456 

m 


14,288 

11,515| 

7,149 

15,9321 

15,922 

m\ 


164 

9 weeks........_ 

*8,716 

4^990 

5^803 

*124,174 

51,047|5l,047 

44,809jl06^mi06,124 

361 


987 


See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended March S, 
1940 , and comparison with corresponding week of 19S9 and B^ear median —Con. 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and para¬ 
typhoid fever 

Division and State 

Week ended 

Me- 

Week ended 

Me- 

Week ended 

Me¬ 

dian, 

1935- 

89 

Week ended 

Me- 


Mar. 

2,1940 

Mar. 

1,1939 

dian, 

1936- 

39 

Mar. 

2,1940 

Mar. 

4,1939 

1935- 

39 

Mar. 

2^1940 

Mar. 

4,1939 

Mar. 

2,1940 

Mar. 

4,1939 

dian, 

1935- 

89 

NEW BNQ. 


■ 











Maine___ 

0 


0 

3 

27 

21 

0 


0 

0 

1 

1 

New Hampshire- 

0 


0 

S 

4 

13 

0 

0 


0 

0 

9 

Vermont _ 

0 


0 

2 

9 

13 

0 



0 

0 

1 

Massachusetts_ 



0 

135 


229 

0 

0 


1 

0 

1 

Rhode Island. 


Bd 

0 

15 

12 

18 

0 

0 


0 

0 

0 

Connecticut_ 

0 

0 

-0 

82 

98 



0 

■ 

1 

0 

0 

MID. ATL. 







■ 


■ 




New York- 

2 

1 

1 

835 

638 



0 

B 

1 

6 

5 

New Jersey.. 




425 

1P6 



0 


0 

2 

2 

Pennsylvania_ 

m 

1 

■ 

389 

404 

60S 

0 

0 

■ 

9 

4 

8 

B. NO. CBN. 

■ 


■ 










Ohio ^ - _ 




436 

646 



22 

8 

8 

2 

2 

Indiana 




168 

204 



86 

4 

1 

2 

8 

Illmois__ 





616 



15 

12 

3 

1 

2 

Michiean 


0 

0 

414 

469 

469 


13 

1 

1 

1 

1 

Wisconsin.. 

8 

0 

0 

136 

2£3 

333 

13 

5 

9 

0 

^mn\ 


W. NO. CBN. 













Minnesota_ 


0 

0 

118 

111 

149 

6 

12 

12 


0 

0 

Iowa 


0 


65 

126 

120 


87 


1 


0 

hri«?souri ..— 


0 

0 


125 

219 

4 

6 

17 

7 


2 

North Dakota_ 


0 

0 

17 

15 



3 

8 

0 



South Dakota_ 


0 

0 

14 

23 

24 


11 

11 

0 



Nebraska..— 

0 

0 

0 

19 

41 

66 


14 

14 

0 


0 

Kansas.. 

0 

0 

0 

83 

154 

217 


4 

28 

0 

U 

0 

so. ATL. 













Delaware....—.—— 

0 

H 

0 

7 

0 

10 


0 


0 

0 


Maryland >_—. 



0 

43 

47 

73 


0 



0 

2 

Dist. of Col_ 


B^ 


26 

20 

25 


0 



1 

^^■11 

Virginia ___ 

0 

B^ 

1 

32 

4G 


^B 




8 

2 

West Virainia •_— 

0 

2 

Q 


40 

45 


0 



6 

3 

North Car ■‘lina *. 

0 

B 

1 

45 

82 

87 


0 


B 

8 

1 

South Carolina. 

1 


0 

1 

5 

5 





I 

1 

Georgia *.. 


0 

0 

25 

13 

7 

0 

0 



4 

8 

Florida.. 

0 

0 

0 

13 

18 

5 

0 

0 

0 

B 

6 

2 

E. so. CEN, 













Kentucky - 

0 

0 


88 

68 

68 

0 

4 

0 

2 

5 

5 

Tennessee *_ 



1 c 

77 

53 

28 


7 

0 

4 

0 

1 

Alabama* . 

G 

1 

1 

18 

21 

15 

^B 

B^ 

a 

1 

1 

2 

Mississippi *.. 

1 



8 

7 

9 


B 

0 

0 

8 

1 

W. «0 CEN. 








B 





Arkansas. 

0 

0 

0 

6 

0 

0 




0 

1 

J 

Louisiana *_ 

G 

1 

c 

11 

6 

11 


BB 



54 

7 

Oktihoma_ _ 



c 

15 

45 

89 





1 

2 

Texas <.. 

2 

■ 

1 

67 

89 

89 


25 

■ 

5 

20 

7 

MOUNTAIN 













Montana.. — 


0 



27 

81 

0 

3 

8 

0 

0 

0 

Idaho 


1 



18 

2 

IS 

0 

16 

4 

0 

1 

0 

Wyoming _ 


c 


BI 

37 

0 

0 

1 

1 

1 

0 

Colorado . 

0 

G 



24 

73 

11 

0 

2 

1 

2 

2 

Ne^ Meirfco . 


1 



' 27 

27 

1 

0 

0 

0 

4 

4 

Arfrnnft - . 

0 

0 

B; 



10 

1 

6 

0 

1 

0 

0 

TTtfth* 

0 

0 

0 

24 

42 

54 

0 

0 

0 

0 

0 

0 

PACIFIC 










Washington,.-,^ 

c 


G 


63 

63 

0 

4 

11 

2 

2 

1 

Oregon__ 


C 

G 

82 

47 

47 

1 

9 

9 

0 

0 

p 

nfLlifnmifl. - 

■L ^ 

1 s 

3 

175 

285 

285 

0 

88 

12 


8 


Total _ 

15 IS 

13 

5,147 6,398* 7,153 

67 

' 396 

293 

63 

146 

100 

9 weeks - 

275| 142 

192^*40,013| 48,14S| 57,724| 640 

j 8, 507 

|2,667[ 674 

1,037 

iro37 


See footnotes at end of table. 
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March 8,1940 


Telegraphic morbidity reports from State heatth officers for the week ended March 3 
1940 , and comparison with corresponding week of 1939 and S-year median—Con. ‘ 


Division and Slate 


NEW ENO. 

Maine. 

New Hampshire- 

Vermont.— 

Massachusetts- 

Rhode Island_ 

Coimccticut. 

lCn>. ATL. 

New York_ 

New Jersey- 

Pennsylvania- 

E. NO. CBN. 

Ohio. 

Indiana_ 

nimols-- 

Michigan >... 

Wisconsin. 

W. NO. CEN. 

Minnesota- 

Iowa.. 

Missouri.. 

North Oe^ota_ 

South Dakota....... 

Nebraska... 

Kansas_ 

BO. ATL. 

Delaware.. 

Maryland»_ 

Dist. of Col_ 

Virginia .— 

West Virginia a. 

North Carolina * _ 


Whooping cough 


Week ended 


Mar. 2. 
1940 


46 

0 

70 

119 

19 


492 

84 

341 


150 

33 

110 

153 

130 


8 

307 

6 

45 

43 

138 


Mar. 4, 
1039 


491 

578 

282 


159 

14 

269 

206 

273 


2 

23 

17 

67 

21 

211 


Division and State 

Week ended 


Mar, 2; 
1040 

Mar. 4, 
1939 

so. ATL.—continued 



South CamHTi& _ 

22 


Georgia <__” 

11 

4 

12 

Florida._ 

B. so. CBN. 



Kentucky_ _ 

52 

10 

41 

51 

Tennessee*_ ,, 

31 

12 

Alabama __ 

Mississippi *_ 

W. so. CBN. 



Arkansas_ 

1 

17 

1 

Louisiana * _ 

28 

5 

OWaboma_.. 

Q 

Teiaa *_ _ 

154 

96 

mountain 

: Montana_ 

10 

8 

7 

Idaho_„„ 

0 

Wyoming_ __ __ 

12 

1 

! Colorado_ __ __ 

11 

35 

45 

19 

51 

32 

13 

162 

1 New Mexioo_ 

71 

2S 

1 Arizona __ ,. 

Utah »_ __ 

117 

PAC1710 

Washington_ 

24 

Oregon _ _ __ ___ 

44 

California _ 

167 


Total _,_ 

3.174 

3,999 


SwAfka _ ^ ^ ^ 

25,207 

88,184 



Whooping cough 


1 Now York City only. 

* An estimate has been reported of approximately 10,000 additioncJ cases of Inflnensa in Madison County 
since about the Prst of the year. 

* Period endod earlier than Saturday. 

* Typhus fever, week endod Mar. 2, 1940, 23 cases, as follows: North Carolina, 2; Sontb Carolina, 1; 
Georgia, 9; Tennessee, 8; Louisiana, 1; Texas, 7. 

* Lnter inf irinatiim increases to 8, 912, and 15, respectively, the reported cases of diphtheria, iniluonra, 
and scarlet fever m Alabama for the week ended Peb. 17. 194a Boo Pubuc Hbaltu Kbpoets, Pcb. 23, 
1940, pp. 335 and 33a 
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WEEKLY REPORTS FROM CITIES 

City reports for weeh ended February 17, 1940 

This table summarizes the reports received woefely from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban incidence of the communicable diseases listed in the table. 


State and city 

piph- 



Pneu¬ 

monia 

deaths 

Scar¬ 

let 

Small- 

poz 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

aU 

causes 

theria 

oases 

Cases 


fever 

cases 

fever 

cases 

cough 

oases 

Data for 00 cities: 












5-year average.. 

176 

1,124 

146 

5,558 

976 


36 

398 

18 

1,137 


Current week. . 

96 

^1^ 

135 

1,245 

769 

1,584 

1 

360 

13 

667 

— 

Maine: 






■I 






Portland_ 

0 


0 

12 

3 


0 

0 

0 

9 

26 

New Hampshire: 




Bl 







0 


0 

0 

1 


0 


0 

0 

9 

Manchester.... 

0 


1 

0 

0 


0 


0 

0 

22 

Tslnshnft 

0 


0 

54 

0 


0 


0 

0 

5 

Vermont: 





HI 






pnrre _ 

0 



1 



0 


0 

0 


"RiirUngtftn _ . 

0 


0 

1 

■El 

1 

0 

0 

0 

3 

7 

Hiitlaiul .... 

0 


0 

0 


0 

0 

0 

0 

0 

8 

Massachusetts: 










30 

9 


Boston. 

0 


2 

0 

12 

14 

19 

3 

Hr 

0 

0 

7 

1 


228 

87 


b 


0 

3 

2 


0 

1 

0 

5 

33 

V^’orcositer_ 

1 


0 

2 

19 


0 

1 


0 

68 

Rhode Island: 











Pawtucket 

0 


0 

1 

0 


0 

0 

Hi 

0 

18 

Providence —. 

0 


0 

01 

0 


0 

1 

Bl 

8 

51 

Connecticut; 





3 







Bridwport. 

0 

___ 

0 

0 



1 

0 

0 

85 

Hartford. 

0 

2 

0 

1 

3 




0 

9 

43 

New Ha%*eu.— 

New York: 

0 


2 

0 

2 

■ 


i 

0 

1 

41 


1 


0 

1 

13 




0 

10 

138 

New York. 

28 

43 

10 

61 





0 

84 

1,620 

Rochester_ 

0 

3 

0 

1 


8 



0 

3 

69 


0 


0 

0 

■ 

6 


1 

0 

8 

40 

New Jtr&ey: 









Camden- 

1 

1 

1 

0 


9 

0 

0 

0 

0 

37 


0 

7 


10 

KTa 

15 

0 


0 

17 

102 

Trenton. 

0 



0 

5 

7 

0 


0 

0 

41 

Pennsylvania: 








BN 




Philadelphia.-- 

4 

IS 

8 

15 

44 


0 


2 


617 

PIttsliurgh. 

3 

14 

10 

1 

33 


0 

Bd 

0 

9 

222 

Reading- 

0 

1 

— 


1 

0 

5 


0 

0 

...... 

0 

0 

4 

1 

36 

_ 

Ohio: 








mu 




Cincinnati- 

2 

2 

6 

1 

8 



i^B 

0 

10 

146 

Cleveland. 

1 

98 

0 

5 

8 


0 



19 

105 

Columbus. 

2 

8 

8 

2 

0 

2 

0 


0 

1 

107 

Toledo..._ 

0 

1 

1 

1 

3 

13 

0 


0 

6 

81 

Indiana* 












.Vnderson. 

0 


1 

0 

2 

0 

0 

0 


3 

11 

Fort Wasme — 

0 



0 

2 

4 

0 

0 

HI 

1 

31 

Indianapolis ... 

7 



0 

24 

28 

0 


HI 

8 

128 

Muncie_ 

0 



0 

1 

3 




1 

14 

21 

South Bend.— 

0 



0 

0 

0 

HI 

^■i 


0 

Terre Haute..— 

0 



0 

4 

0 




0 

37 

Illinois: 











A Itnn . _ _ _ 

0 



0 

8 

n 

0 


0 

1 

12 

802 

Chicago_ 

8 

38 


10 

62 


0 


0 

20 

Elgin 

0 



0 

0 

1 

0 


0 

n 

7 

Moline.... 

0 



0 

0 

8 

0 


0 


14 

85 

Springfield. 

Michigan: 

0 

2 

■ 

0 

6 

12 

0 

B 

0 

2 

Detroit. 

FUnf: _ __ 

4 

0 

2 

IB 

29 

1 

14 

84 

13 

0 

0 

16 

0 

0 


294 

Grand Rapids.. 

0 


2 

1 

0 

23 

0 

0 

0 

umiiM 

Wisconsin: 












Kenosha... 

MUwaukee. 

Racine. 

0 

0 

0 


0 

0 

0 

1 

5 

I 

■ 

0 

35 

0 

0 

0 

0 

1 

6 

0 

0 

0 

0 


B 

Superior _ 

0 


0 

43 

1 

7 

0 

5 

0 



Minnesota: 











Duluth_ 

0 


1 

2i5 

3 

2 

0 

1 

0 


10 

128 

as 

Minneapolis.-.. 
St. Parf-_ 

1 

0 


1 

0 

1 

1 

11 

8 

30 

10 

0 

0 

1 

fi 

1 

0 

H 
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City reports for week ended February 2?, 1940 —Continued. 


State and city 


Diph¬ 

theria 


Iowa: 

Oedar Bapids, 
Davenport ... 
Des AI nines.-- 
Sioux City-.-- 

Waterloo. 

Missouri: 

Kansas Oity- 
St. Joseph— 
St. Louis — 
North Dakota: 

Fargo. 

Grand Forks. 

Minot . 

South Dakota: 
Aberdeen 

Sioux Falls_ 

Nebraska; 

Lincoln- 

Omaha.- 


Lawrence—. 

Topeka. 

Wichita. 


Delaware* 

Wilmington—, 

Maryland* 

Bflllimnre-- 

Cumberland—.] 
Frederick—. 
Dist. of Col.* 

Washington—. I 
Vlrdnia* 

I.ynehhurg-, 
Norfolk. ... 
Eiehmond— 
Roanoke ... 
West Vlnrlnia: 
Charleston,, 
rruntlngton..—j 
T^Hheeling 
North Carolina: 
Gastonia... 
Raleigh . . 
Wiltnington 
Wlnston-fialem. 
South Carolina: 
Charleston. ...j 

Florence_ 

Greenville- 
Ocor'ia; 

Atlanta 
Brnnswfek- 
Savannah.. 
Florida: 

Miami. 

Tampa_ 


Kentneky: 

Ashland—__ 

Covington_ 

Letinrton— 
lioulsvllle— 
Tennessee: 

Knoxville_ 

Memphis_ 

Nashville— 
Alabama* 

Birmingham.. 

Mobne. 

Montgomery... 

Arkansas; 

Fort Smith.... 
Little Rock—, 
Louisiana; 

Lake Charles— 
Now Orleans.., 
Shreveport_ 


Influenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

fever 

cases 

3 

Deaths, 

aU 

causes 

Cases 

Deaths 



12 


0 

0 


0 

0 




1 


2 

0 


0 

0 



0 

1 

■IHfiVI 

13 

2 

0 

0 

0 

51 



0 


1 

0 


0 

0 




1 


6 

0 


0 

0 



8 

0 

3 

18 

0 

m 

■ 

1 

96 


0 

0 

5 

4 

0 

’ 0 


0 

36 

19 

8 

0 

80 

21 

0 

9 

■ 

8 

268 


0 

0 

0 

0 

0 

1 

■ 


4 



0 


0 

0 






0 

0 

0 

2 

0 

m 



6 



0 


1 

0 

J 

0 




0 

0 

mu— 

0 

0 

■■ni 

0 


7 



8 


2 

0 


0 




0 

4 

5 

2 

0 

1 



64 

5 

0 

0 

0 

0 

0 

■ 

0 


4 


0 

0 

6 

2 

0 


0 


29 

1 

0 

240 

7 

0 

0 

■ 

0 

^B 

22 


■ 

0 

8 

10 



0 

^H 

40 

m 

H 

1 

84 

21 

0 


0 


280 

Hd 


0 

0 

0 

0 


Hi 


21 



0 

0 

0 

0 

Hi 

^■i 


5 

19 

m 

2 

20 

24 

0 

13 

1 

18 

211 


■1 

0 

4 

0 

0 

0 

0 

8 

20 


0 

0 

4 

0 

0 

2 

0 

1 

31 

■n 

s 

0 

7 

0 

0 

1 

0 

0 

53 


0 

8 

7 

1 

0 


0 

3 

17 

8 

0 

0 

0 

0 

0 

0 

0 

0 

6 



0 


1 

0 


0 

0 



0 

0 

4 

1 

0 

1 

0 

2 

33 



1 


1 

0 



0 



Q 

0 

8 

J 

0 

■■ri 

0 

0 

18 

MM 


0 

0 

0 

0 

0 

0 

0 

11 


0 

0 

5 

8 

0 

2 

0 

0 

27 

fii! 

1 

0 

8 

0 

0 

1 

0 

0 

20 

mn 

0 

0 

2 

0 

0 

0 

0 

0 

11 


0 

0 

4 

0 

0 

0 


0 

28 

80 

1 

19 

5 

5 

0 

1 

0 

2 

84 


0 

0 

0 

0 

0 

1 

0 

0 

5 

25 

8 

0 

2 

1 

0 

4 

0 

0 

46 

8 


0 

7 

1 

0 

2 

0 

1 

55 

2 


27 

5 

1 

0 

0 

0 

1 

35 



0 

0 

1 

0 

‘0 

0 

0 

8 



0 

1 

0 

0 

1 

0 

0 

14 



0 

0 

0 

0 

0 

0 

5 

16 

67 


2 

12 

16 

0 

4 

0 

0 

102 

28 


0 

8 

16 

0 

0 

0 

0 

31 

54 


1 

7 

85 

0 

6 

0 

6 

90 



17 

18 

6 

0 

1 

0 

2 

78 

31 

2 

1 

10 

1 

0 

6 

0 

1 

88 

84 

8 

0 

0 

1 

0 


0 

0 

80 



5 


2 

0 


0 

0 




0 


0 

0 

B 

0 

0 


m 

1 

1 

10 

0 

0 

* 

0 

0 

15 


0 

0 

2 

0 

0 


0 

0 

3 


0 

8 

27 

4 

0 


2 

3 

242 


s 

5 

19 

4 

Q 

l 2 


0 

56 
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CUy reports for week ended February 17, 194(1 —Continued 


State and city 

Dlp^ 

Ihfiaenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 


Tuber 

oulosis 

deaths 

Ty¬ 

phoid 

fever 

oases 

Whoop¬ 

ing 

cough 

cases 

Deaths, 

aU 

causes 

therla 

cases 

Cases 

Deaths 

Oklahoma: 













Oklahoma City. 

1 


0 

0 


9 

1 

0 

1 

0 

0 

55 

Tulsa _ 

0 



1 



1 

0 



8 


Texas* 










Hi 


Dallas. 

8 

8 

4 

9 


8 

1 

0 

8 


^Hi 

81 

Fort Worth . 

0 


0 



g 

0 





59 

GfilvAston 

n 


0 

4 


3 

1 

0 


Ha 

Hd 

17 

Houston_ 


49 

4 

4 


20 

8 

0 

4 

HI 


102 

San Antonio.... 

1 

50 

8 

Kl 

1 

vn 


0 

10 

H 

Hi 

78 

Montana: 





1 





hI 



Billings _ 

0 


0 

0 

1 



0 




0 

Great"Falla_ 



0 

0 

1 


HI 

0 


Hi 


0 

Helena_ 

0 


0 

1 

1 


1 

0 


0 

^Hl 

6 

Missoula....^ 

0 

1 

0 

1 

1 



0 

0 

0 

0 

1 

Idaho: 













Bofsee . _ , 

0 



1 


] 

0 




0 

9 

Colorado: 








■1 

Hi 

Hi 



Colorado 













Springs_ 

0 





2 

1 

HJ 


Hi 

0 

17 

Denver. _ . 

fi 



2 

■ 

Hi 

9 




3 

76 

Puehlo. _ 



0 

5 

1 

HI 


BJ 



0 

14 

New Mexico: 





1 

■1 

^^H 

■1 


Hi 



Albuoueraue... 

1 



0 

1 

HI 



2 


6 

11 

Utah: 













Salt hBkG City. 

0 

— 

HI 

43 


3 

9 

H 

HI 

H 

87 

25 

Washington: 










HI 



Seattle _ 



8 

113 


2 


0 


^Hi 

5 

102 

Spokane___ 


1 

1 

8 


6 


Hi 


HI 

4 

40 


0 


0 

44 


5 



H| 

0 

0 

39 

Oregon* 







HPl 






Portland_ 

0 

9 

0 

184 


11 



imH 


8 

98 

Salem_ 

0 



23 



0 

0 



0 


California: 










Hi 




1 

134 

4 

7 


7 

80 

0 

20 


13 

411 


8 

2 


2 


2 

2 

0 

2 

^k1 

2 

82 

San Francisco.. 

1 

1 


1 


7 

12 

0 

10 


6 

180 


Meningococcus 

Tnenmffitis 

Polio- 





Meningococcus 

menineitis 

Polio- 

State and city 


■ 

■IIIIIB 

■jHHHI 

mye- 



State and city 



mye- 


Cases 

Deaths 

UtlS 

cases 






Cases 

Deaths 

uus 

cases 

New York: 






Kentucky: 






New York_...... 


2 

0 

i 

m 


Lexlnfrton_ 


1 

0 

0 

Pennsylvania; 






1 Alabama:' 






Philadelphia_ 


1 

0 


1 


Monteomery.. 

__ 


0 

1 

Scranton_ 


1 

1 

0 

Louisiana: 






Mixmesota: 





i 


New Orleans_ 


0 

1 

Minneapolis.... 

— 


1 

0 


1 

Tex 

Hoosto 

Q. 


0 

0 

1 

Wichita._ 


1 

0 

0 


Ban Antonio _ 


1 

0 

0 

Maryland: 





■ 

1 California: 






Baltimore-... 


2 

0 

0 


Los Angeles_ 



1 

0 

South Carolina: 





■ 








Charleston_ 

-*•— 


1 

0 

“1 









Bneepbalitit, epidemic or lefhare^.—Cases: Saa Francisco, 1, 
PcUoffro.—Cases: Atlanta, l; Blnnins^iaxn, 2. 

Cases: Lake Oliarles, 1; Fort Worth, 2. 








































































FOREIGN REPORTS 


CUBA 


Hahwm—Communicable diseases—4 weks ended February 10,19 ^0 .— 
During the 4 weeks ended February 10, 1940, certain communicable 
diseases were reported in Habana, Cuba, as follows: 


Disease 

Cases 

Deaths 

Disease 

Cases 

Deaths 

Diphtheria^...-..._ 


■BH 

Tuberculosis.. 

5 

1 

Scarlet -- - 



Typhoid fever_ 

32 

5 



MMMi 





FINLAND 

Communicable diseases—November 1939. —During the month of 
November 1939, cases of certain communicable diseases were reported 
in Finland as follows; 


Disease 

M| 

Disease 

Cases 

Diphtheria - r - _ 

346 

Scarlet fever_ 

511 

14 

1 

Tnntiimva _ ^ __ 

1,721 

217 

T\ plioicl fever_ 

Papit 3 T?i'oid fever -_- 

TTndiilAnt. fevoT_ 

Pohomychtis.. 

11 



REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Note.'-A cumulative table giving ouirent Information regarding the world prevalence o{ quarantinahle 
diseases appeared in the Pubuc Health RnrouTs of February 23, 1040, pages 342-845. A similar 1 able n ill 
appear In future Issues of the PuBiio Health Reports for the last Friday of each month. 

Yellow Fever 

Brasil .—^For the period January 7-27, 1940, deaths from yellow 
fever (jungle type) have been reported in Brazil as follows: Espirito 
Santo State—^Alfredo Chaves, 1; Cachoeiro Itapemirim, 2; Domii^os 
Martins, 2; Itapemirim, 2; Joao Neiva, 3; Joao Pessoa, 1; Lauro 
Muller, 1; Santa Leopoldina, 4; Sao Felipe, 4; Serra, 2; Yiana, 1; 
Bio de Janeiro State—Santo Eduardo, 1. 

Colombia—Caldaa Dopartmenl—La Pradera. —On January 30,1940, 
1 death from yellow fever was reported in La Pradera, Caldas De¬ 
partment, Colombia. 


X 
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PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 

January 28-February 24, 1940 

The accompanying table summarizes the prevalence of eight impor¬ 
tant communicable diseases, based on weekly telegraphic reports from 
State health departments. The reports from each State are published 
in the Public Health Reports under the section ‘'Prevalence of 
disease.” The table gives the number of cases of these diseases for 
the 4-week period ended February 24, 1940, the number reported for 
the corresponding period in 1939, and the median number for the 
years 1935-39. 

DISEASES ABOVE MEI>I4.N THEVALENCE 

Influenza.--There was a sharp increase in influenza from approxi¬ 
mately 48,000 cases during the 4 weeks ended January 27 to 64,676 
cases during the 4 weeks ended February 24. The South Atlantic 
and West South Central regions continued to report the highest 
incidence, with rather sharp rises in the number of cases in the East 
South Central and Pacific regions. The South Atlantic region 
reported about 3,000 fewer cases than occurred during the preceding 
4 weeks, but in the West South Central region the number of cases was 
almost twice the number reported during the preceding 4-week period. 
In the Mountain region blie incidence dropped fit)m approximately 
8,000 cases during the month of December to approximately 1,600 
cases during the current period, and the West North Central region 
reported a decline from the preceding 4-week period, which apparently 
was the peak incidence for that region. 

Compared with preceding years, the cuiTcnt incidence ^64,676 
cases) was more than 2.7 times that recorded for the corresponding 
period in 1939 and about two and one-half times the 1935-39 median 
expectancy for this period. With the exception of the year 1937, 
when more than 100,000 cases were reported for this period, the cur¬ 
rent incidence is the highest in the 12 years for which these data are 
available. In 1939 the peak of the influenza rise was not reached 
imtil March, while in preceding years it reached its highest level during 
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the months of January or February. As there has been a decline in 
the number of cases since the week ended February 3, it is possible 
that the incidence in that week (approximately 18,000 cases) will be 
the highest level attained during this season. 

Poliomyelitis ,—There were 109 cases of poliomyelitis reported 
during the current 4-week period, as compared with 66, 89, and 80 
cases for the corresponding period in 1939, 1938, and 1937, 
respectively. While the disease is showing the usual seasonal decline, 
every region except the South Atlantic and East South Central 
reported a relatively high incidence. In general, the number of cases 
is the highest since 1932, when 130 cases were reported for the period 
corresponding to the current one. 

Number of reported cases of 8 commumcahle diseases in the United States durir^ the 
4’-weeh period Jan. 28-Feh. 24, 1940, the number for the cot responding peiiod in 
1939, and the median number of cases reported for the corresponding period in 
1935-39 1 


Division 

Cur¬ 

rent 

pen- 

od 

1039 

5-year 

medi¬ 

an 

Cur¬ 

rent 

pen- 

od 

1939 

6-year 

medi¬ 

an 

Cur¬ 

rent 

peri¬ 

od 

1939 

6-year 

medi¬ 

an 

Cur¬ 

rent 

peri¬ 

od 

1939 

6-year 

medi¬ 

an 


Diphtheria 

Influenza > 

Measles’ 

Meningococcus 

meningitis 

United States i_ 

1,565 

1 

1,994 


64.678 

28,994| 

25,391 

21.999 

53,546 

53,546 

178 

227 

625 

New England. 

23 

39 

43 

57 

1 122 

122 

8,191 

1^ 


2 

12 

12 

Middle Atlantic. 
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1,494 

1,494 

22 

61 

92 


286 

299 

366 

26,225 

4,322 


1,334 

2,117 

1,667 

16 

20 

43 

Mountain__1 

77 

86 

71 

1,528 
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Smallpox 

T 3 T)hoid and para¬ 
typhoid fever 

Umted States i.. 


06 

SO 

19,277 

22,169 

26,877 

267 

1,554 

1,144 

292 

433 

433 

New England. 
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17 
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19 

5 

16 
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l,30i 

1,352 

11 

95 


■ 

23 
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1States. Nevada is excluded and the District of Columbia is counted as a State m these reports. 
* 44 States and New York City. 

3 47 States. Mississippi is not included. 


DISEASES BELOW MEDIAN PREVALENCE 

Diphtheria .—The incidence of diphtheria continued at a low level, 
the reported cases numbering 1,565, which is about 75 percent of the 
number recorded for the corresponding period in 1939, and about 
65 percent of the 1935-39 average incidence for this period. All 
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regions participated in the low record except tho Mountain region; 
there the number of cases was about 10 percent above the median 
exp^otancy. 

Medsles ,— The Jiuuiber of cases of measles reported as approxi¬ 
mately 22,000, an increase of about 6,000 cases over the prececliiig 4- 
week period. All regions contributed to the increase except the 
East North Central. In that region a decrease of about 300 cases 
was reported. An increase of this disease is normally expected at this 
season of the year. For the country as a whole the emrrent incidence 
is about 40 percent of the 1935—39 median incidence for the corre¬ 
sponding period, and, with the exception of the year 1937 when the 
cases numbered approximately 21,000, the incidence is the low’est 
for this period in the 12 years for which these data are available. 

Meningococcus meningitis .—For the 4 weeks ended February 24, 
there were 178 cases of meningococcus meningitis reported, as com¬ 
pared with 227, 378, and 678 cases for the corresponding period in 
1939,193b, and 1937, respectively. Each region of the country shared 
in the favorable situation of this disease that now exists, the incidence 
in each section being considerably below the 1935-39 median incidence 
for this period. 

Scarlet lerer .—The scarlet fever incidence was also comparatively 
low—19,277 oases as compared with 22,169 in 1939, and with an aver¬ 
age of approximately 27,000 cases for the corresponding period in 
1935-39. The Middle Atlantic, South Atlantic, and East South 
Central regions reported a few more cases than might normally be 
expected, but in all other regions the incidence was relatively low. 
This disease has also reached a new low level, the current incidence 
being the lowest in the 12 years for which these data are available. 

Smallpox .—Tho number of cases of smallpox (257) was the lowest 
on record for this period. About 65 percent of the total was reported 
from 5 States, Colorado (59), Minnesota (33), Iowa (29), Missouri 
(25), and Wisconsin (23). The most significant decreases were 
reported from the North Central and Pacific regions where the cur¬ 
rent incidence was the lowest on record for this period. While the 
figures from other regions were not the lowest on record, they repre¬ 
sented very appreciable decreases from those of the past 2 or 3 years 
when smallpox was unusually prevalent in the Moimtain, Pacific, 
and North Central regions. 

Typhoid fever ,—The typhoid fever incidence was also below 
normal—292 cases as compared with 433, 523, and 390 for the cor¬ 
responding period in 1939, 1938, and 1937, respectively. The num¬ 
ber of cases in the New England region was twice the median expec¬ 
tancy, and the Mountain and Pacific regions reported about the 
average number of cases, but in all other regions the incidence was 
relatively low. 
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MORTALITY, ALL CAUSES 

The average mortality rate from all causes in large cities for the 
4 weeks ended February 24, based on data received from the Bureau 
of the Census, was 13.2 per 1,000 population (annual basis). The 
current rate was the same as that for the corresponding period in 
1939, and the 1935-39 average rate was also 13.2. The highest 
weeldy death rate (13.6) in large cities occurred during the week 
ended February 3, and the largest number of cases of influenza 
reported to date occurred during the same week. By the last week 
of the current period the weekly death rate had dropped to 12.6 
and the influenza incidence had dropped about 25 percent. It thus 
becomes apparent that the presence of influenza greatly affects the 
death rate at this season of the year. For the years of about normal 
inflluenza incidence the average death rate for this period is about 
12 per 1,000 inhabitants. 


THE NATIONAL HEALTH SURVEY* 

SOME GENERAL FINDINGS AS TO DISEASE, ACCIDENTS, AND 
IMPAIRMENTS IN URBAN AREAS 

By Rollo H. Britten, Senior StatUtician^ Selwyn D. Collins, Principal 
Statistician j and James S. Fitzgerald, Research Analyst^ United States Pvhlic 
Health Service 


General rates. 445 

Causes of disabling illness. 448 

Illness In particular age groups..... 449 

Income, employment status, and illness.-. 452 

Chronic disease.-____-... 466 

Impairments.. 460 

AfKJidcnts_ 463 

Summarv_ 404 


In a preceding article' have been discussed the scope, method, and 
general definitions of the National Health Siuvey, a house-to-house 
canvass of 703,092 urban families in 18 States and 36,801 families in 
certain rural areas, made to determine the frequency of serious dis¬ 
abling illness, medical care received therefor, and their relation to 
social and economic conditions. The survey was patterned on previ¬ 
ous ones conducted by the United States Public Health Service and 
in general folh»^’'ed the established techniques developed in such sur¬ 
veys, information being obtained by trained enumerators from the 

•Prom the Division of Public Health Methods, National Institute of Health. The project was executed 
with the aid of grants ftom the Works Progress AdministratioxL Acknowledgment is made to various 
members of the National Health Survey staff for assistance In the preparation of this article. 

1 The National Health Survey: Scope and method of a Nation-wide canvass of sickness In relation to its 
social and economic setting. By George St. J. Peirott, Clark Tihbitts, and Rollo H. Britten Pub 
Health Rep., 64: 1663 (1939). 
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housewife or other responsible member of the household. In this 
instance, periodic visits were impracticable, necessitating some modi¬ 
fication of the typo of illness data requested. On the other hand, 
more detailed information on clironic diseases and impairments was 
collected than in previous siir\’^eys. The present report summarizes 
data coUocted in the urban siuvey on disease, accidents, and impair¬ 
ments. The population covered is 2,502,391 white and colored per¬ 
sons, or 3.6 percent of the urban population of the United States 
(1930).2 

GENERAL RATES 

Several measures of illness were employed, the rates for wliich 
are summarized in table 1. Because of the recognized impossibility 
of complete enumeration of illness, some of these rates are somewhat 
below the true values. 

Table 1. —Rates of illness according to several measures ^ 


Percontago of persons disabled on day of visit ®. 

Porcontago of i)eisons disablinl for the ^hole 12 months immediately preceding visit *_I 

Pereentage of persons reported as having a chronic ^ disease or impairment ^ 

Illnesses disabling for a week or longer during the 12 months immediately preceding the 
visit: • f 

Frequency por 1,000 persons: 

All Illnesses------- 

Acute ......... 

Chronic ^.—.-... 

J^iseases.-... 

Impairments «. 

Eveluding persons disabled for the whole period....... 

Number of days of disability per person observed: » 

All illnesses...-... 

Acute..... 

Chronic.—.—__ 

Diseases.....-. 

Impairments. 

Excluding persons disabled for the whole period. 

Number of days of disability per case: • 

All illnesses.-. 

Acute ... 

Chronic. 

Excluding persons disabled for the whole period. 

Percentage of workers * (16-04 years of age) who wore reported to be “uncmplojrable” by 
ri'ason of disability •. 


4.4 
1.2 
17 7 


171 
123 
48 
45 
2 9 
159 

0 9 
2.6 
7.3 
03 
1.0 
6.0 

58 

21 

154 

3 () 

1.1 


»Table and chart references will be found in the appendix. 


Proportion of persons disabled on an average winter day ,—As shown 
in table 1 (item 1), 4,4 percent of the enumerated population were 
reported as disabled on the day of the visit. Disability was defined 
to mean inability to work, attend school, care for home, or cany on 

1 Tbo sample was chosen to be representative in general of cities in the United States according to region 
and size. In large cities ( 100,000 and over) the population to be canvassed was determined by a random 
sdection of many Bman districts based on those used in the United States Census of 1930. In tbo smaller 
cities selected for study the population was enumerated completely. See the article cited above for a more 
detailed account of the sampling procedure and a comparison of certain characteristics of the population 
enumerated with those of the urban population as a whole (Census, 1930). 

National Health Survey data published in Health as an Element in Social Security, by George St. J. 
Ferrott and Dorothy F. Holland, in The Annals of the Academy of Political and Social Science, March 
1989, are for white persons only; therefore some of the rates differ somewhat from corresponding rates in the 
present artido. 
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other usual pursuits by reason of disease, accident, or physical or 
mental impairment.® Since the survey was conducted from Novem¬ 
ber 1935 to March 1936,^ a higher rate of prevalence would be ex¬ 
pected than if the canvassing had been spread over the entire year. 
The occurrence of a mild epidemic of influenza in the spring of 1936 * 
no doubt resulted in a larger percentage of persons being disabled 
on any one day than would be the case in a nonepidemic year. The 
rate is also higher than figures obtained in previous surveys ® because 
of the inclusive nature of the definition of illness. (For instance, of 
the 4.4 percent about a fourth (see item 2) were recorded as having 
been disabled for the entire 12 months immediately preceding the 
visit.) 

Pro'poition oj persons repotted as having a chronic disease or impair- 
merit ,—The 4.4 percent disabled on a single day falls far short of the 
proportion actually suffering from disease, since nondisabling con¬ 
ditions were not included therein. No inquiry was made in tliis 
survey as to acute affections which did not cause disability; but, 
because of the importance of potentially disabling chronic diseases, 
certain information in regard to them was requested. In addition 
a record was made of orthopedic impairments (loss of members or 
presence of impaired or crippled members and of deformities), blind¬ 
ness, and deafness. As shown in table 1 (item 3), 17.7 percent of all 
persons enumerated were reported as having one or more chronic 
diseases ^ or impairments. Although the above rate is influenced by 
the lack of an objective standard of severity (as a basis for inclusion 
or exclusion), the measure is useful in indicating the magnitude of the 

0 Persons in institutions for the care of physical or mental diseases wore not directly cnumoiatcd in the 
sur\*ey» but the family was asked to report any such persons who had formerly h\ed in the household. 
The record obtained was incomplete. For instance, the frequency of cases in institutions for the care of 
disease for the whole 12 months Immediately preceding the visit was 0.8 per 1,000 poisons in the ont ire popu¬ 
lation, giving 0.20 days per person. On the basis of data given in the census of hospit.ils of the American 
Medical Association for the year 1935, hospital days for patients in tuberculosis and mental hospitals in the 
country as a whole amounted to 1.63 per person in the entire population (Hospital Service in the United 
States, J. Am. IMed. Assoc., 106 783 (1936) (see p. 790)). 

< The record of the disabling illness present on the day of the visit therefore refers to a \ ary mg day, but 
each family enters into the picture only once. 

«See Influenza Mortality in the United States, 1936. By Mary Gover. Pub. Health Hop., 61: 1399 
(1936). 

«Only 1.9 percent of 637,038 persons surveyed by the Metropolitan Life Insurance Co. wore disabled on 
an a\orago spring day, 1915-17; in the 10 localities covered the flgure ranged itom 1.4 to 3.1 percent. 

The Health and Depression Studios made by the U. S. Pubhc Health Service of about 24,000 persona in 
6 large cities (200,000 to 2,000,000 population, 1930) in the early sprmg of 1933 showed a prevalence rate of 
disabling Illness of 2,3 percent. (Corresponding data have not been tabulated for the other cities included 
in the studies.) 

In 6 canvasses of about 5,000 to 12,000 Inhabitants of 17 mill villages of South Carolina at different seasons 
in 1917, the prevalence rate varied from 1.5 to 3.2 percent. Among 4,161 inhabitants of 7 mill villages 
of South Carolina in May-June of 1916, the prevalence rate was 4.5 percent, but the observations were 
made during the height of the pellagra season. 

None of these studies made any special inquiries about blindness, crippling defects, mental and nervous 
Xiatients in institations, or mental defectives not m institutions, ^ of which classes the Health Survey 
attempted to record. 

7 Diseases the symptoms of which were stated to have been present for 3 months or longer, whether or not 
disabling, have been classified as chronic. 
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problem of chi’onic disease and impaiiinent in special population 
groups (i. e., when the population is chissified, for instance, by age or 
family income). 

Annual Jrequency oj ilhiesnea disabling for a week or longer .—The 
frequency of illnesses causing disability (as defined above) of at least 
7 consecutive days in a 12-month period was 171 per 1,000 persons.® 
Because of the fact that the illness record for a 12-month period w'as 
necessarily obtained at a single visit, the above minimum (7 consecu¬ 
tive days of disability) was chosen to avoid too great losses due to 
the difficulty of recalling minor cases of illness. It is important to 
note that such a limitation not only reduces the frequency rate 
greatly, but increases the proportion of cases due to chronic disease 
or specific diagnoses, the proportion in different age groups, and many 
other relationships. Although the limitation makes difficult com¬ 
parison with the results of other surveys, it has the advantage of 
concentrating attention on illnesses most likely to be a serious 
economic burden. 

Cases disabling for a week or longer have been classified as acute 
or clu'onic (see footnote 7). The annual frequency of acute illness 
was 123 per 1,000 peraons, that of illness due to chronic affections 
was 48 per 1,000 peraons. 

Disability .—The annual niunber of days of disability (from illnesses 
disabling for a week or more) was 10 days per person imder obseiva- 
tion; days of disability per case were 58 (items 10 and 1C of table 1). 
Inclusion of illnesses disabling for less than a week, had this been 
possible, would have increased the days per pei-son somewhat * and, 
of course, givatly decreased the average dm-ation of disability per 
case. Days per case, it should be observed, ai-e not necessarily based 
on the total duration of disability of the case, but only on that part 
accruing within the 12-month period whether or not the case tei’- 
minated within such period. 

For acute illnesses the days per person per year wore 2.6 and the 
days per case 21 (items 11 and 17 of table 1); for illnesses due to 
chronic affections these rates were, respectively, 7.3 and 154 (items 
12 and 18). The importance of chronic diseases and impairments in 

> Soe artlolo clU'd m footnote 1 for definitions. 

Certain points require emphasis. 

(a) One person may have had more than one recorded illness during the year. 

(b) An Illness duo to more than one diagnosis was counted only once in the computation of this rate. 

(e) Cases with onset of disability prior to the 12-month period were mcluded, the frequency of such 
cases being 18 per 1,000 persons. 

(d) B(®cords of all confinements, hospital cases, and deaths were taken without limitation as to the dura¬ 
tion of disability. The rate for cases in these categories which had disabled for less than 7 days was 4 per 
1,000 persons. 

• Unpublished data fh>m the survey made by the Committee on the Costs of Medical Care show 0.73 
days of disability per person per year for cases disabling for less than 7 consecutive days (exclusive of hospital 
cases). 
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the disability picture is manifest, since 74 percent of the days of 
disability were due to such conditions. 

In the discussion of the percentage disabled on the day of the visit, 
mention was made of persons^disabled for the entire 12 months im¬ 
mediately preceding the visit. Although this group is responsible 
for only a small proportion of the illnesses disabling for a week or 
more, it is responsible for a large part of the disability. In table 1, 
rates are given with this group excluded (items 9, 15, and 19). 

^‘Unemployables.^^—An item on the schedule regarding the employ¬ 
ment status of individuals furnished a further measure of illness. 
The question was whether the person, if not employed and not seek¬ 
ing work, was prevented from so doing by physical or mental disabil¬ 
ity lo group was made up largely of individuals with severe 

chronic disease or incapacitating impairments; hence the term “un¬ 
employable” may be applied, with some reservations, to the group. 
All discussions relative to this group will be limited to the ages 15-64, 
because of uncertainty as to the classification of persons of other ages. 
Special mention should be made of the fact that all persons in insti¬ 
tutions for the care of disease for the entire 12 months immediately 
preceding the visit have been excluded from the group under con¬ 
sideration. 

The percentage of the total enumerated population (ages 15-64) 
falling in the “unemployable” group was 0.45; however, since these 
persons, by definition, would have been in the labor market if they 
had not been incapacitated by disease or impairment, a more useful 
index can be obtained by limiting the base to persons who were working 
or seeking work (plus the xmemployables themselves). The percent¬ 
age, given as item 20 in table 1, is 1.1 for the age group 15-64. 

CAUSES OP DISABLING ILLNESS 

The annual frequency of illnesses disabling for a week or longer and 
the days of disability per person observed are shown in table 2 for 
particular diagnoses or groups of diagnoses. Classification is by the 
sole or primaiy diagnosis.^ The most common causes of the serious 
illnesses recorded in this study were respiratory m nature (colds, 
influenza, tonsillitis, pneumonia, tuberculosis). Second in rank were 
the common communicable diseases of childhood. 

10 Enumerators were instructed not to Include as unemployable, ^'persons who have an acute illness at 
present * * ♦ and will return to work or will seek work on recovery.” 

11 The primary diagnosis is that which had been associated with the disability for the longest period; or, 
if a separate period of disability was not specified for any diagnosis, the primary diagnosis is the one whldi 
was regarded by the family as the most important cause of the disability. 

Cases are classified by diagnosis in this report in accordance with the statements given by the family. (See 
article dted in footnote l for discussion of use made of confirmations of diagnoses received from physichms.) 

Syphilis and gonorrhea, although of recognized Importance as causes of disability, are not given separately 
in the table because of the incompleteness of reports of such diseases in a house-to-house canvass. 
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OT longer,* by diagnosis f 


disabling Jor 1 week 


Frequency 
(per 1,000 

Days of 
disability 


persons) 

per person 
observed » 


171 

9.9 


26.3 

.55 


2.8 

.13 


2.9 

.29 


.89 

.15 


5.9 

.71 

_ 


1.34 


5.4 

1.02 

- 


.008 


1.3 

.32 


4.7 

.18 


9.9 

.14 

— 


.84 


5.0 

.20 

II 

1.0 

.094 


.52 

.017 


7.7 

.54 


.62 

.061 


.47 

.067 

— 

.72 

.033 


.38 

.040 

.. 

1.3 

.10 


3.2 

.22 


U5.0 

.38 


2 0 

.11 


15 4 

.75 

-- 

2.5 



.40 

.14 

— 

6.6 

.58 


Dii^osis 


All diagnoses /---- 

Cominunicable diseases: 

Common communicable diseases of childhood__ 

Other. 

Cancer and other tumors.-.. 

Diabetes mellitus --- 

Rheumatism and allied diseases__ 

Cardiovascular-renal diseases__ 

Nervous and mental disoases-- 

Diseases of ear and mastoid process__ 

Diseases of respiratory s;ratem: 

Tuberculosis (including nonrespiratory). 

Pneumonia (all forms).. 

Tonsillitis (including tonslUeetomles). 

Other diseases of respiratory system (colds, influenaa, etc.). 

Diseases of digestive system: 

Appendicitis (Including appendectomies)__ 

Hernia.. 

Diseases of teeth, mouth, and gums- 

Other diseases of the digestive system___ 

Diseases of thyroid gland_ 

Anemia --- 

Hemorrhoids..—_-_____ 

Varicose veins. 

Diseases of bladder, urethra, urinary passages, and male genital organs 

X iseasos of femsde genital organs and complications of pregnancy. 

Couhnements. . 

Diseases of skin and cellular tissue_ 

Accidents... 

Orthopedic Impairments_ 

Blindness and deafness .. 

Other and ill-deflued diagnoses_ 


i live birth rate is 14.0 per 1,000 persons. 


Since previous studies have largely been concerned with frequency 
rates, in this report it is desirable to place special emphasis on diag¬ 
noses in relation to the volume of disability (i. e., days of disability 
per person observed) associated with them. Hence, the disability 
rates are shown graphically in figure 1. 

The cardiovascular-renal group of diseases is responsible for 1.34 
days of disability per year per person observed. Second is the group 
of nervous and mental diseases, with 1.02 days. This figure would 
undoubtedly bo raised considerably if persons confined in institutions 
for the care of mental disease could have been completely reported 
(see footnote 3). Orthopedic impaiiments caused a loss of 0.86 days 
per person, and accidents 0.75 days. Eespiratory conditions, taken 
as a group, were responsible for 1.48 days per person per year (tuber¬ 
culosis, 0.32; pneumonia, 0.18; tonsillitis, 0.14; others, including colds 
and influenza, 0.84). Rheumatism and allied diseases caused 0.71 
days per person per year. 


ILLNESS IN PARTICULAR AGE GROUPS 


Judged by the frequency of illnesses disabling for a week or longer, 
childhood and old age are especially prone to sickness. The severity 
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mu 

DAYS or OtSABiLlTY PER PERSON OBSERVED PER YEAR 

Hii 

02 04 06 08 10 12 14 

1 34 

1 02 
86 
.84 


.75 
.7 1 
56 
.55 
.54 
38 
.32 
29 
22 
.20 
. 18 
.15 
. 14 
. t4 
. 13 
. 1 1 
.10 
.09 
.07 
.07 
.06 
.04 
.03 
.02 

HEEaHBMM CONFINEMENTS 

mmmmm tuberculosis (all forms) 

WMOmm CANCER AND TUMORS 

masam ois of female genital organs and complications of pregnancy 

■■■■ appendicitis 

■■■B PNEUMONIA (ALL forms) 

waam diabetes mellitus 

■■■ tonsillitis 

IHi BLINDNESS AND DEAFNESS 

■■■ COMMUNICABLE DISEASES OTHER THAN THOSE COMMON TO CHILDHOOD 
■■i DISEASES OF SKIN AND CELLULAR TISSUE 

■■ DISEASES OF BLADDER, URETHRA, URINARY PASSAGES, AND MALE GENITAL ORGANS 
H HERNIA 

M DISEASES OF CAR AND MASTOID PROCESS 
■i ANEMIA 

■ DISEASES OF THYROID GLAND 

■ VARICOSE VEINS 

■ HEMORRHOIDS 

1 DISEASES OF TEETH, MOUTH, AND GUMS 


Figure 1.— Disability rate by diagnosis»for illnesses disabling for one week or longer. 


(days of disability per case), however, is least in childhood and 
increases steadily throughout life. The number of days of disability 
per pei*son observed—a rate which expresses the combined effect of 
frequency and severity—is about the same in childhood and youth, 
and then increases rapidly. These facts are bi’ought out in table 3, 
which gives the annual frequency and the days of disability per case 
and per person for illnesses disabling for a week or longer during the 12 
months immediately preceding the visit. 


Table 3. —Annual frequency and disability rates of illnesses disabling for 1 week 
or longer,• accotding to age ^ 




Days of disability 

Ape in jears 

FreQuency 
(per 1,000 
jiersoiL) 

For 

case 

Per 

person 

obser\eJ 

All ftges _ - _ - - _ 

171 

6 R 

9.9 


Under 15__ _ __ __ ___ 

214 

27 

6.7 

lJv-24 _ 

131 

42 

6.4 

26-64 . . __ _ ____ 

163 

69 

10.6 

80.1 

65 end over ^ ^ 

270 

131 



The change in severity of iUness with increasing age indicates a 
shift from acute to chronic disease. Table 4 distinguishes the cases 
on this basis and also separates those which caused disability for the 
full year under study. 

Mention should be made of a number of important points which 
are brought out in this table: 
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TabIiB 4 .—Annual frequency of acute and chronic illnesses disabling for a week or 

longer,' according to age ’ 





Chronic * 

Arp in years 

AU 111- 
nobscs 

Acute 

Total 

Disabled 
for 12 
months 
immediate¬ 
ly pre¬ 
ying 
\i8it 

Other 


ANNDAL FKEQtrUMCT FKR 1,000 PERSONS 


All apes. 

171 

123 

48 

12 

36 

Under 16. 

214 

198 

16 



15-24.. 

131 

109 

22 



25-64 . 

153 

96 

57 



65 and over . 

279 

102 

177 




DAPS OP DISABILITY PSB PASS • 


All ages . 

58 

21 

154 


86 

Under 15.-.... 

27 

10 

130 

(12 months 

82 

lfi-2t.. 

42 

21 

141 

by defini¬ 

82 

26-64. 

69 

23 

147 

tion) 

84 

65 and over. 

131 

27 

191 


96 


DAIS OP msiIlll.ITY PBR PERSON OBSERVED PER YEAR > 


All ages. 

0.9 

2.6 

7.3 

4.3 

3.1 

Under 15. 

5.7 

3.7 

2.0 

1.0 

1.1 

13-2t . 

6.4 

2.3 

3.1 


1.5 

25-64 . 


2.2 

8.4 


3.7 

65 and over . 


2.7 

33.4 


10.8 


1. Even when liinitod to cases disabling for a week or longer, the 
diseases of childhooil are overwhelmingly of an acute nature, the ratio 
of acute to clironic being 12 to 1. 

2. On the other hand, among pensons aged 05 years and over, a 
majority of the serious illnesses were chronic, and about a third of 
those wore in the group of eases disabling for the full year. Among 
these persons over 05 years of age, the ratio of acute to chronic illness 
was 0.0 to 1. 

3. The duration of tlisability per case increased rapidly with age 
(from 27 days among children to 131 in the group 05 years of age and 
older). 

4. The duration of disability per case for acute or chronic diseases, 
taken separately, also increased with ago, but not in such a marked 
degree. 

5. The ratio between the duration of disability per case for acute 
and for chronic diseases was practically constant from age to age. 

6. Of the 36 days of disability per person per year among those 65 
years of age and over, 23 days were contributed by the group disabled 
for the entire 12 months. 
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The above indications are based on rales of illnesses in specific 
age groups; in terms of the actual number of cases in such age groups, 
chronic disease and invalidism offer especially difficult problems in the 
productive ages. (See further discussion on p. 458.) 

7. In summary, the increase in the amount of disability with advanc¬ 
ing age reflects primarily an increasing proportion of chronic oases 
and, among the chronic cases, an increasing proportion of persons 
disabled throughout the year of the study. 

INCOME, EMPLOYMENT STATUS, AND ILLNESS 

Illness is greatest in the population group least able to bear the 
economic burden involved. Although this fact is well known, the 
National Health Survey data are of value as corroborative evidence 
and also contribute information on certain novel aspects. No 
attempt will be made to assess the proportion of the total excess which 
is due to factors connected with low income, or the proportion in 
wliich low income has resulted from chi'onic sickness. The point to 
be made is that, regardless of cause, the groups in poor economic 
circumstances have excessive iUness rates.^^ 

Distribviion of 'persons surveyed by family income and relief status }^— 
Persons in families with annual incomes under $1,000 comprised about 
40 percent of the surveyed group; about 65 percent were in families 
with annual incomes under $1,500, and SO percent in families vith in¬ 
comes under $2,000. Almost one half of the lowest income group 
had received relief dm*ing the year 1935. 

Frequency of serious iUness at di^erent income levels. —In table 5 is 
given the frequency of illnesses disabling for a week or more according 
to the income and relief status of the family. The excess in the relief 
group over the rate in the group with incomes of $5,000 or more is 59 
percent for all causes, 49 percent for acute diseases and 85 percent for 
chronic diseases (see footnote 7). There is also a definite excess for 
the nonrelief group with incomes below $1,000, and some excess in the 
next higher group. However, above the $1,500 level there is no 
excess.^^ 

Amount of disability al dijffevent income levels. —The excess in the low 
income groups is greater in terms of days of disability per person per 
year than in terms of frequency, because of a longer average duration 
of cases in the low income groups. The relief group shows an excess 

H In the Health Survey, families were classified by income received during the 12 months preceding the 
interview and also according to whether or not relief had been received during that tirna Information on 
employment status of the Individual was obtained as of the day of the canvass. Again reference is made to 
definitions given in the paper cited In footnote 1. 

M For the purpose of this comparison, all persons living in a household aie classified according to the total 
income of related members of that household. See appendix table C in paper cited in footnote 1 for detailed 
distributions of persons by annual family Income, color, and sex. * 

There is some difference in the age composition of the various groups, which explains the dight rise in the 
rate for cdironic diseases at the higher income levels. 
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of 132 percent over the $5,000 class, and the nourolicf group under 
$1,000 an excess of 68 percent. Above $ 1,500 there is no excess. The 
rates are presented in figure 2, which gives a vivid ]jortrayal of the 
problem of illness in the low income groups. 

Table 5. —Annual frequency of acute and chronic Hint uses disabling for 1 loeek or 
longer* (per 1,000 persons) as related to economic status^ 


Annual family income and leliof status 





h ($1000 $ 2000 $ 3000 4 4000 $5000, 

^ - 

U NON RELIEF 


FiGtJBS 2.—Disability rate according to annual &mily income and relief status.^ 

» The Income for the relief group is placed at $500 in the chart, which figure was teOr^ as a rough esthnate 
of the average annual Income of urban relief families. 
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Dijerences by age. —The greatest relative excess of illness in the 
lower income groups over the higher is found in the productive ages, 
as shown in figure 3 and table 6. The excess in the relief group over 
the $5,000 class is as follows for the different ages: 


excess 

Under 15_ 8 

15-24. 177 

25-64 . 263 

65 and over_ 139 


UNDER 
15 YEARS 


RCLICF 

UNDER $ lOOQ 
$ iOOO TO I ISOO 
u $ 1500 TO J|i2000 
^ $2000 TO $3000 
O $3000 TO $ 5000 
Z $5000 A OVER 


15-24 

YEARS 



25-64 

YEARS 



65 YEARS AND OVER 


REtlEr 

^ UNDER $ iOOO 
u $ IOOO TO $1500 
y $ 1500 TO $2000 
^ $2000 TO $3 000 
§ $3000 TO $5000 
Z $5000 Ir OVER 



Figxtbe 3.— Disability rate according to age and annual family Income and relief status. 


Table 6 . —Days of disability (per person observed per year) * for persons of different 
ages, according to economic status ^ 


Annual family income and relief statu? 

All 

ages 

Under 

16 

16-24 

26-04 

65anJ 

over 

All incomes___ 

29 

6.7 

6.4 

10.5 

3&1 

Rpllff _ _ _ 

16.0 

&8 

8.6 


68.8 

Nonrellof: 

Under $1,000_ 

11.6 

6.0 

6.9 

12.4 

37.6 

*1,000 to $1,500_ __ 

7.9 

6.4 

4.7 


8a7 

*1,600 to $2,000_ _ . . 

6.9 

6.3 

4.2 


26.7 

*2,000 to $3,000_ 

6.9 

6.7 

8.6 


27.0 

43,000 to $5,000_ __ . ___ _ 

a6 

6.8 

8.4 


22.8 

55,000 and over__ 

6.9 

6.3 

3.1 


246 

Relief mi nmrelUf under SIJOOO _ 

1S.B 

e.o 

m 

16.0 

U-A 


Diagnoses chiefly responsible for excess amount of disability in lovy 
income groups. —^Further light is thrown on the problem of excessive 
illness rates in the lower income groups by consideration of the degree 
of excess for specific diagnoses, A later report will deal with this 
aspect in greater detail; hence, for simpUcity, the data given at tbia 
time (table 7) will be limited to tbe ratios of the annual per capita 
volume of disability for different income groups to that in the group 
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with annual incomes of $3,000 or more.^® The highest ratios are found 
for hernia, tuberculosis, varicose veins, blindness and deafness, 
diabetes, diseases of female genital organs, hemorrhoids, orthopedic 
impairments, miscellaneous digestive diseases, and rheumatism. In 
general, diagnoses of an acute nature show much less association than 
chronic diagnoses. 

Table 7. —Ratio ^ of annual per capita volume of disability * for different income 
groups to that in the highest income group, according to diagnosis ^ * 


Diagnosis 



Relief 

Under 

$1,000 

$1,000 

to 

$1,500 

$1,600 

to 

$2,000 

$2,000 

to 

$3,000 

$3,000 

and 

over 

Hernia. . 

l,2fil 

435 

304 

191 

200 

100 

Tuberculosis (including nonrespiratory)_ 

886 

392 

253 

177 

139 

100 

Varicose veins ... 

714 

329 

171 

103 

136 

100 

Blindness and deafness. 

502 

812 

171 

140 

150 

100 

Diabetes mellltus. 

423 

231 

154 

141 

128 

100 

Disoast's of female genital organs and complications of 
pregnancy .*. 

420 

230 

160 

150 

150 

100 

Ilemorrhoida . 

371 

182 

153 

129 

135 

100 

Orthopt'dic impairments. 

367 

251 

153 

123 

113 

100 

Diseases of digest i^e system other than appendicitis, 
hernia, and diseases of teeth, mouth, and gums. 

361 

101 

121 

07 

100 

100 

Rheumatism and allied diseast‘s . 

351 

202 

132 

105 

110 

100 

Anemia . 

310 

108 

133 

no 

124 

100 

Dise.uses of bladder, urethra, urinary passages, and male 
genital organs .. 

304 

174 

no 

101 

88 

100 

Nervous and mental diseases-- 

208 

212 

140 

120 

1 112 

100 

Confinements .. 

280 

200 

205 

168 

142 

100 

Disease's of skin and cellular tissue......._ 

270 

176 

137 

101 

97 

100 

Diseases not elsewhere classified__ 

276 

168 

118 

106 

103 

100 

Cardiovascular-renal diseases__ 

272 

158 

112 

101 

101 

100 

All diagnoses.............. 

266 

187 

121 

107 

106 

100 

Cancer and other tumors. 

248 

148 

114 

114 

100 

100 

Accidents... 

213 

167 

124 

100 

107 

100 

Pneumonia (all forms). 

103 

120 

100 

03 

107 

100 

Diseases of respirat ory system other than tuberculosis, 
pneumonia, and tonsillitis ... 

102 

125 

02 

90 

95 

100 

Communicable diseases other than those common to 
childhood . 

183 

125 

I 83 

73 

78 

100 

Diseases of teeth, mouth, and gums.. 

Tonsillitis (including tonsillectomies)_ 

147 

147 

' 100 

100 

87 

100 

138 

108 

1 100 

100 

108 

100 

Diseases of ear and mastoid proc'oss_ 

132 

101 

93 

87 

101 

100 

Diseases of thyroid gland .. 

122 

04 

61 

68 

09 

100 

Common coniiiiunicablo diseases of childhood_ 

110 

86 

03 

95 

100 

100 

Appendicitis (Including appendoctomlos).. 

104 

83 

87 

83 

87 

100 


Annual Tamily income and relief status 


Nonrelief 


i Based on rates adjusted to the age composition of the total population specified in reference A 


Proportion of employed and unemployed workers disabled on the day 
of the visit. —Intertwined with the problem of illness in the low-income 
groups is that of illness among the unemployed. Since employment 
status was recorded in the survey as of the day of the visit, the most 
appropriate illness measure is the percentage of persons unable to 
work on that day. The comparison in figure 4 excludes persons who 
had been removed from the labor market by reason of chronic disease 
or impairment—the “unemployables'' previously mentioned. Had 
they been included the contrast between the illness rates for the em- 


u Porsons in institutions for the care of disease for the entire 12 months immediately preceding the visit are 
ezdluded from these oomi^rlsons. 
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ployed and the unemployed would have been far greater. Also many 
of the disabled persons in the unemployed group presented in figure 4 
are potential “unemployables.” However, the data bring out the 
great excess of illness among unemployed persons who have not yet 
abandoned the hope of working. As stated previously, the rates for 
all groups are liiglier than they woidd have been had the visits not 
been confined largely to winter months. 

A more intensive study, to be published later in this series, will 
show that the illness rate among the unemployed is related to the 
relief status of the families and of the worker. The rate is higher in 
relief than in nonrelief families, and among relief families it is higher 
for workers who were not on work relief than for those who were. 


PERCENTAGE 
2 3 



45-64 


5.2 


mm EMPLOYED UNEMPLOYED 

Figure 4. —Percentage of employed and unemployed workers * disabled on the day of the canvass, in 

different age groups.” 

Proportion of ^^unemploydbles” in different income groups ,—^A still 
further aspect of the problem of illness and income is the concentra¬ 
tion of persons reported to be “imemployable” by reason of disability 
in the low-income groups and especially in the relief group. As in 
table 1 (item 20) the base for these calculations is the number of 
workers*plus the unemployables themselves. Figure 5 shows the 
relationship, the comparison being limited to the ages 15-64. In 
proportion to the number of persons, there were 13 times as many 
unemployables in the relief group as in the group with incomes of 
$5,000 and over (table 8). The relative excess is greatest in the age 
group 35-44. 

CHRONIC DISEASE 

With the reduction in mortality from acute diseases and the aging 
of the population, chronic diseases are assuming a more and more 
important place in the field of public health. This fact was recognized 
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in planning tlie Health Survey, and special effort was made to obtain 
information on disability from chronic diseases and some estimate of 



Fioukr 6.-- Percentage of workers * prevented from being employed or seeking work by reason of chronic 
disability, according to annual family income and relief status.** 

their prevalence. Although the data collected with respect to any 
particular chronic disease must be given careful scrutiny not practi¬ 
cable in this summaiy report, certain broad findings may be presented. 

Table S. — Percentage of working popuJaiion^ reported to he **ynemployahle” hy 
reason of chro7iic disability, classified by age and economic status * 


Percentage prevented from seeking work, in 
specified age uroups 


Annual luiniiy lucouic aiiu ruiiei siuius 

Total, 

16-Gi 

15-24 

26-34 

86-44 

46-61 

66-64 

All incomes______ 

—Bl 

.17 

WM 


1.78 

3 99 

SoUef _ _ _ __ 

Nonrolicl: 

2.67 

.34 


3.07 

4.63 

9.49 

Under $1,000 ... 

$1,000 to $1,600. 

$1,600 to $?,000. 

$2,000 to $3,000.. 

$3,000 to $6,000. 

1.44 

.18 

.47 

1.47 

2,3.5 

4.99 

.66 

.11 

.22 

.64 

1.09 

2 68 

.46 

.10 

.10 

.39 

.73 

1,85 

.39 

.11 

.19 

.30 

.60 

1.68 

.28 

.08 

,08 

.10 

.39 

1. IS 

$6,000 and over__ 

.22 

.10 

.14 

.11 

.20 

.78 


Fre^ency of disabling illnesses classified as chronic ,—^Table 1 
(item 7) shows that the annual frequency of illnesses disabling for a 


209306 ®- 
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week or longer in which the cause was a chronic disease (i. e., where 
the disease symptoms had been noticed for 3 months or longer) was 
45 per 1,000 persons. In addition, about 60 percent of the illnesses 
with an impairment as the sole or primary diagnosis (item 8) had a 
disease as the underlying cause. (See table 2 for frequency rates of 
various chronic disease groups.) 

Disability from chronic disease .—Table 1 (item 13) also shows that 
6.3 days per person observed were lost annually from work or other 
usual pursuit by reason of chronic disease which disabled for a week 
or more. Again, 60 percent of the days of disability for iQnesses with 
an impairment as the sole or primary diagnosis (item 14) had a disease 
as the underlying cause. (See figure 1 and table 2 for rates of dis¬ 
ability of various chronic disease groups.) 



Figcbe 6 -—(A) Proportion of persons In each age group reported to have a chronic ‘ disease or 
impairment«and (B; percentage distribution b> age. 


Proportion oj persojis wi^h a chronic disease or impairment .—In 
table 1 (item 3) is given the percentage of persons reported to have a 
chronic disease or impairment (17.7), A discussion of tlie subjective 
nature of this criterion has been given previously (p. 446). For pur¬ 
poses of relative comparisons this measure may be taken essentially 
as one of chronic disease, since the proportion in the group who had 
an impairment but not a chronic disease is nominal.^^ 

In figure 6 and table 9 are presented the percentage distribution 
according to age of persons with a chronic disease or impairment and 
also the rate per 1,000 persons in each age group. 

17 The percentage of persons with a chronic disease is about 15.6, as against the total rate of 17.7 (from a 
tabulation of a random sample of punched cards). 
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Table 9 .—Proportion of persons reported to have a chronic dtsease or impairment ® 
and percentage distribution, according to age ^ 


Age in years 

Rate per 
1,000 
persons 
111 each 
age group 

Per¬ 

centage 

distri¬ 

bution 

Ago in years 

Rate per 
1,000 
persons 
mooch 
ago group 

Per- 

eentago 

distri¬ 

bution 

- __ 

177 

100 0 

36-44_ 

221 

19 9 




45-54 

274 

IS s 

5 _ _ __ 

34 

1 4 

65-64_ . _ 

344 

lo 9 

14 2 

5-14 _ _ ^ - _ 

68 < 

6.6 

66-74_ 1 

466 

10 8 

15-94 _ _ 

83 

8.4 

75-84_ 1 

622 

4 1 

26-34..-. 

169 

16 3 

85 and over 

557 

.7 








That chronic ailments are not merely a problem of old age is mani¬ 
fest. Half of the persons with a chronic disease or impairment were 
below 45 years of ago, the greatest number being found in the age 
group 35-44. The rate of prevalence rises rapidly with age, but is by 
no means negligible in young and middle adult life. 

Proportion of persons disabled for the whole IS months immediately 
preceding the visit. —Equally interesting distributions for persons dis¬ 
abled for the full year under study are given in table 10. Althov^h 
some persons in the group may be expected to recover their health, 
the number is probably more than counterbalanced by those who 
became permanently disabled during the 12-month period. Hence, 
the group may be regarded as representing an “invalid" population. 
Although the frequency rate rises rapidly with age, half of the “invalid" 
group was below the age of 55 years. 


Table 10 .—Persons disabled for the entire 12 months immediately preceding the 
visit—frequency per 1,000 persons and percentage distribution accoming to age « 


Age in years 

Rato per 
1,000 
persons 
in each 
ago 
group 

Per¬ 

cent¬ 

age 

distri¬ 

bution 

Age in years 

Rate per 
1,000 
persons 
in each 
age 
group 

Per¬ 

cent¬ 

age 

dffii- 

butlon 


11 7 


.85-44 _ .. . , 

10 8 
16 2 
28.5 
65 0 
76 1 
lOLO 

1 


45-54 



55-01 _ ^ _ 


ft.5-74 _ _ 


76-R4 


86 and over_ __ 




In table 11 this invalid population is classified according to the 
sole or primary diagnosis of the illness. Because of the incomplete¬ 
ness of the information on institutionalized cases, as brought out 
previously, the rates for nervous and mental diseases and for tuber¬ 
culosis are too low. Syphilis, although in its later stages a major 
cause of invalidism, must be omitted because of incompleteness of 
reports for this disease in a house-to-house canvass. For the purpose 
of this table, cases with a sole or primary diagnosis of ‘‘orthopedic 
impairment^' (233 per 1,000 persons) have been classified imder the 
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reported cause of the impairment, thus giving a more complete 
picture of the disease causes of invalidism. The major diagnoses 
in the invalid group were cardiovascular-renal diseases, nervous and 
mental diseases, rheumatism and allied affections, permanent results 
of accidents, and tuberculosis. 

Table 11 .—Proportion of persons disabled for entire 12 months immediately pre¬ 
ceding visity according to sole or primary diagnosis ® 


Diagnosis 


Rate per 
100,000 


persons 


AR diagnoses... 

OardiovascukoMenal diseases..... 

■With permanent atippling effects__ 

Nervons and mental diseases... 

Rheumatism and allied diseases.... 

Permanent results of accidents___ 

Senility and other and m-deflned diseases_ 

Tuberculosis forms)... 

Blindness and diseases of eye.. 

Chronic diseases of digestive system, not elsewhere classified- 

Diabetes melUtaa.. 

Chronic results of communicable disease_ 

Infantile paralysis.. 

Asthma.-.—— 

Ganoer and other tumors.....——.— 

Chronic diseases of respiratory system, not elsewhere classified_ 

Diseases of female genital organs. 

Diseases of gall bladder and liver__ 

Ulcers of stomach and duodenum___ 

Hernia___-_-___ 

Congenital and early infancy causes.. 

Diseases of bladder, urethra, urinary passages, and male genital organs. 
Deafness and diseases of ear____ 

ATlATnIfl. ____ ___ 

Chronic diseases of s^ and cellular tisue... 

Chronic bronchitis... 

Diseases of bones. Joints, and organs of locomotion.. 

Diseases of thyroid gland...-. 

Varicose veins. 


1,173 
284 
(94) 
216 
119 
103 
6S 
61 
42 
31 

23 

(14) 


19 

16 

13 

13 

12 

12 

11 

11 

10 

8.1 

7.4 

6.8 

6.7 

6.1 


IMPAIRMENTS 

Specific inquiry was made as to the presence of orthopedic impair¬ 
ments, blindness, and deafness, both disabling and noxidisabling. 
Thus the survey yields a type of information which is imiqiie for the 
general population. The figures represent, for these impairments, 
the permanent effects of disease and injury over the entire lifetime of 
living individuals in the surveyed population, and depend in part on 
changes in the risk. 

Prevalence of orthopedic impairments .—^About 2 percent of the popu¬ 
lation enumerated (18.8 per 1,000) were reported to have a permanent 
orthopedic impairment of such a serious nature that they were con¬ 
sidered to be partially or completely crippled, deformed, or paralyzed. 
About 20 percent of this group were incapacitated throughout prac¬ 
tically the whole year.^® Table 12 gives the rate of prevalence for 

■ l^ ■■ ■ t 

u The rate of orthopedic impairments disabling for a week or more (sole, primary, and contributory 
diagnoses) was 3.6 per 1,000 persons. The word ‘incapacitated” is used in the text because of the long 
period of disability associated with disabling orthopedic impairments (344 days for sole and primary di&^< 
noaes within the 12 months preceding the visit, calculated from table 2). 
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specific impairments. Since, generally speaking, only one orthopedic 
impairment was coded for each individual, all references to total prev¬ 
alent cases can also be considered as representing the total number 
of individuals aflTected.^® It will be seen that the lost parts are mostly 
fingers, while the impaired members are usually ‘‘major^', i. c., other 
than fingers or toes. 

Table 12. —Prevalence of specified orthopedic impairments per 1,000 persons • 


Member or part of body affected • 

Total 

Lost 

members 

Impaired 

members 


las 

7.0 

11.8 

Major members: 

Ent.irA hndy _ _ ... _ _ 

.83 

6.7 
2.1 

2.7 

ao 

.54 

H 

.83 

6.7 
1.6 

2.7 

.88 

.09 

Pont (feet) or lpg(a) ^ ^ ... 

■ 

TTftndVs) nrarmYfi)' _ _ ^ 

Baefr, p/de, tnin^f, or bead_ 

Fingers and toes: 

F!nger(a)_ _ 

El 

.45 

Tne(s) _ _ ^ - _ _ __ , 



MAJOR MEMBERS 

RATE PER 1,000 

O I 2 3 0 

I-1- 1 “ 1 r 


FINGERS AND TOES 

RATE PER 1,000 

12 3 4 

T- 1 - -T 




OCCUPATIONAL 

I 

HOME 


Z W 

9S 

u < 


wmmm 

PUBLIC (EXCEPT AUTOMOBILE) 








AUTOMOBILE 

■ 

UNSPECIFIEO 

■ 


APOPLEXY 

i 

U (o INFANTILE PARALYSIS 

% vM/mm I 

ui 3 rheumatism 

Q 

OTHER AND UNSPECIFIED 

lostHIH impaired k/z/M/A 

PiQuaic 7.—Prevalence of orthopedic impairments according to their cause.** 


Causes of orthopedic impairments .—The prevalence of orthopedic 
impairments according to their causes is given in figure 7 and table 13. 

It is obvious from the stub of table 12 that **one orthopedic impairment’* may be inclusive of more than 
one member or part of the body. Limitations of the diagnosis code used nooessitated the coding of a rela¬ 
tively few persons (0.55 per 1,000) as having two orthopedic impairments. 
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All impairments except those of iBLngers and toes have been combined 
as ‘‘major members/' the separation being retained as to whether lost 
or impaired. 


Table 13 .—Prevalence of orthopedic impairments per 1,000 persons according to 

their causes • 


Cause 

All or¬ 
thopedic 
impair¬ 
ments 

Lost and 
impaired 

Lost 

Impaired 

Major 

bers 

Fin¬ 

gers 

and 

toes 

Major 

mem¬ 

bers 

Fin¬ 

gers 

and 

toes 

Major 

mem¬ 

bers 

Fin¬ 

gers 

and 

toes 

Tatra _,, __ 

18.8 

12.3 

6 5 

1.5 

5.6 

10.8 

96 

Accidents.-. 

Place of occurrence (not includins auto¬ 
mobile): 

_ _ 

11.8 

5.9 

8.0 

1.2 

5.2 

4.7 

.76 

5 8 
2.9 

1 6 
.57 
1.1 

1.9 

1.8 

1 1 
.41 
91 

3 9 
1.3 
.37 
.16 
.21 

.56 

.12 

28 

.06 

.16 

3.5 

1.1 

.30 

13 

.17 

1.3 

1 4 

85 

35 

75 

.38 

.23 

.07 

.03 

.04 

Home.... 

Public.... 

Unspecified.— 

Automnnile- _ _ _ 

Diseases^____ 

Apoplexy.. 

Infantile paralysis .. 

Rheumatism and allied diseases_ 

other and unspecified. 

7 0 

6 4 

.57 

.28 

.36 

6 2 

.21 

1 7 

1 8 
.80 
3.2 

1.7 

1 3 

.75 

2.7 

01 

01 

06 

50 

.03 

0) 

.01 

24 

.01 

.01 

.35 

1 7 

1 3 
.74 

2 5 

.01 

.05 

.15 


1 Bates less than 0.005. 


Of the total number of orthopedic impaimients reported, 63 percent 
were said to be due to accidents and 37 percent to disease. The im¬ 
portant role of accidents in creating an impaired population is thus 
manifest. In the case of lost members, accidents were the cause in 
90 percent, whereas for impaired members this percentage was 46; 
in the case of major members these percentages wore 80 and 43, 
respectively. 

For impaiiments due to accidents (with known place of occun-euce), 
the percentages by place were: Occupational, 51; home, 26; public 
(including automobile), 23. For impairments affecting major mem¬ 
bers, these percentages were: Occupational, 35; home, 29; public (in¬ 
cluding automobile), 36. The different proportions in these two series 
are largely due to a high rate of lost fingers in occupational accidents. 

Of the impairments due to accidents (with known place of occur¬ 
rence), 10 percent were the result of automobile accidents. It will be 
realized that the population dealt with excludes any persons killed in 
automobile accidents. It is also to be noted that the population im¬ 
paired by automobile accidents would be greater if the risk of today 
had been present over the entire lifetime of the persons under con¬ 
sideration. 

Major disease causes of impairments were apoplexy, infantile 
paralysis, and rheumatic affections. It is notable that more than 1 
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in 1,000 pei-sons in the general population were reported to be crippled 
(in some degree) as a result of infantile paralysis. 

Prevalence of blindness ,—Inquiry was made as to the nimiber of 
persons in a given household who wore blind in one or both eyes.^° 
In this general report, data will be included only on those blind in 
both eyes. Although some cases of ^‘economic,” but not complete, 
blindness have no doubt been included, it is believed that the rate is 
essentially that of total or practically total blindness. The figure 
obtained in the survey was 83 per 100,000 persons. 

The percentage distribution of these cases by age and the rate of 
prevalence in each age group is shown in table 14. It is interesting 
that half of the blind are below the age of 65. On the other hand, 
the prevalence rate at any given age rises from 12 per 100,000 in the 
age group under 15 to over 2,900 per 100,000 in the age group 85 and 
over. 


Table 14 .—Blind persons (both eyes)—rate per lOOfiOO persons and percentage 

distribution by age • 


Age in years 

IPreva- 
lonce per 
100,000 
persons 
in each 
age group 

Per¬ 

centage 

distn- 

butlon 

Ago in years 

Preva¬ 
lence per 
100,000 
persons 
m each 
age group 

Per¬ 

centage 

distri¬ 

bution 

AP ^ _ 

$3 

100.0 

_ 

90 
187 
468 
1,096 
! 2^916 

13.2 
16 5 
22l7 
18 6 
7.6 



TTti/lAr IS - - _ - _ 

12 

3 4 


lS-24 

15 

3 1 

7iWU _ ^ . _ 

5S-.U . _ __ 

27 

5 5 

SSandovAr .. .. , 



49 

9.4 







Impaired hearing ,—Findings relative to impaired hearing, based on 
the Health Survey and a supplementary study, will be published 
separately. 

ACCIDENTS 

Table 2 showrs that the annual frequency of illnesses disabling for a 
week or longer in w’-hich an accident was the sole or primary cause was 
15.4 per 1,000 persons (9 percent of such illnesses). If to these cases 
are added those in which the accident was contributory to another 
diagnosis,the rate becomes 16.0 per 1,000 persons. The latter type 
of rate will bo employed in this discussion, as it forms a more complete 
statement of the incidence of accidents than that based on the sole 
and primary diagnoses. 

Since accidents vary widely in severity, perhaps more than any 
other cause of illnoss, it is clear that only a small proportion of the 

10 The enumerator was not asked to inquire in regard to partial blindness, but was instructod to enter It 
when the Information was volunteered. 

^ A small number of accident diagnoses contributory to another accident diagnosis have been included 
for convenience of tabulating. The rate of such cases was 0.26 per 1,000 persons (1.6 percent of accident 
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total number occurring during a year will cause disability for a week 
or more; however, it is convenient to have a line of demarcation for 
relative comparisons. Thus, the distribution of the more serious acci¬ 
dents, judged on tliis basis, by place of occurrence and means of 
injury, is of real interest. The rates per 1,000 persons for accidents 
disabling for a week or more, by place of occurrence and means of 
injury, are shown in table 15. 

Table 15. —Annual frequency of accidents disabling for a week or more • per IfiOO 
persons, by place of occurrence and means of injury • 


Place of occurrence 


Moans of injury** 

Total 

Home 

Public 

Occupa¬ 

tional 

Unspec¬ 

ified 

Total. 

16 0 

4 7 

6 4 

3 9 

95 


iTaiis by persona ___ 

5 7 

2 6 

2 2 

94 

02 

AntoTTiftKilpa , ... 

3 2 

04 

3 0 

14 

.01 

Poisonings.. __ 

65 


02 

06 

.50 

Bums_ __ - _ 


38 

03 

17 

.03 

Pntt-iTig or piprcmg lostniTOPTitR .. . .rr -- —, 

59 

27 

09 

22 

01 

Machinery ___ 

47 


01 

36 

0) 

0) 

20 

Transnortatinn (ftYPppt j^ntftTnohiJfl) , . _ _ __ __ 

20 


.19 

08 

All other known means.. ...___—___ _ 

53 

10 

16 

07 

Unspecified meftTHt ____,_ 

3 9 

1 1 

.76 

1 9 

.18 




iLossthan 005. 


Of the accidents with known place of occurrence, 43 percent occurred 
in public places, 31 percent occurred in the home, and 26 percent were 
occupational. 

The percentage of accidents due to different means of injury was as 
follows: Falls, 47; automobile, 26; poisonings, 5.4; burns, 5.0; cutting 
and piercing instruments, 4.9; machinery, 3.9; transportation (except 
automobile), 2.4; other known, 4.4. 

SUMMA.RT 

The present report siunmarizes the illness data collected in a house^ 
to-house canvass of more than 700,000 urban families (2,500,000 white 
and colored persons) in 18 States, made from November 1935 to 
March 1936. Because of the recognized impossibility of complete 
enumeration of illness, some of the rates given are somewhat below 
the true values. 

Oeneral rates ,—Four and one-half percent of the persons were 
disabled on the day of the canvass, including one-fourth of this num¬ 
ber who had been disabled for the entire 12 months immediately 
preceding the visit. Eighteen percent were reported as having a 
chronic disease or impairment. 

The annual frequency of illness disabling for a week or longer 
(including hospital cases, confinements, and fatal illnesses of any dura¬ 
tion of disability) was 171 cases per 1,000 persons. The number of 
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days of disability per person observed per year was 10; and the number 
of days per case was 58. 

One percent of workers aged 15-64 were reported to be “unemploy¬ 
able” by reason of disability. 

Diagnosis. —^The most common causes of illnesses disabling for a 
week or longer during a year were respiratory in nature (eolds, influ¬ 
enza, tonsillitis, pneumonia, tuberculosis). Second in rank were the 
common communicable diseases of childhood. With respect to total 
days of disability, the cardiovascular-renal group ranked first and the 
group of nervous and mental diseases second. 

Illness in particular age groups .—^By age the annual frequency of ill¬ 
nesses disabling for a week or more was: Under 15, 214; 15-24, 131; 
25-64, 153; 65 and over, 279. The corresponding values for days of 
disability per person were 5.7, 5.4,10.5, 36.1. 

Income, employment stains, and illness .—^The annual frequency of 
illnesses disabling for a week or more was much higher in the relief and 
low-income groups than in the groups above $1,500. In terms of 
volume of disability the contrast was even greater, the excess over the 
h%hest income group ($5,000 and over) being 132 percent and 68 
percent, respectively, for the relief group and the next lowest income 
group. The change with income was most marked in the productive 
period of life. Chronic diagnoses showed the most marked differences 
in relative vohime of disability between the low and high income 
groups, particularly hernia, tuberculosis, varicose veins, and blindjiess 
and deafness. 

The unemployed workers had much higher illness rates than the 
employed. In the ages 15-64, 1.7 percent of the employed were dis¬ 
abled on the day of the visit, as against 3.6 for the unemployed workers. 

Thei’e was a marked concentration in the low-income group of 
persons who were reported to be “unemployable” by reason of dis¬ 
ability. In relief families the percentage of workers so classified was 
2.9; in nonrelief families witli incomes under $1,000 it was 1.4. The 
proportion continued to decrease with rising family income, reaching 
0.22 in the group with incomes of $5,000 and over. 

Chronic disease. —Sis: and a half days per person per year were lost 
from work or other usual pursuit by reason of illnesses due to chronic 
diseases which disabled for a week or longer, or two-thirds of tlie total 
amount of disability of this minimum duration. The annual frequency 
of such illnesses was 45 per 1,000 persons. 

Chronic disease is not merely a problem of old age—half of the 
persons with a chronic disease or impairment were below 45 years of 
age. In the case of “invalids” (persons disabled for 12 months immedi¬ 
ately preceding the visit), half were below the age of 55. The major 
diagnoses in the “invalid” group were cardiovascular-renal diseases, 
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nervous and mental diseases, rheumatism and allied affections, perma¬ 
nent results of accidents, and tuberculosis. 

Impairments ,—About 2 percent of the population enumerated 
were reported to have a permanent orthopedic impairment of such 
serious nature that they were considered to be parti^ly or completely 
crippled, deformed, or paralyzed. About 20 percent of this group 
were incapacitated throughout practically the whole year. Of the total 
number of orthopedic impairments reported, 63 percent were due to 
accidents and 37 percent to disease. Of those due to accidents (with 
known place of occurrence), the percentages by place were: Occupa¬ 
tional, 61; home, 26; public (including automobile), 23. Ten percent 
were the result of automobile accidents. Major disease causes of 
impairments were apoplexy, infantile paralysis, and rheumatic 
affections. 

A rate of 83 per 100,000 persons was obtained for total or practically 
total blindness in both eyes, half of the cases being below the age of 65. 

Accidents .—The annual frequency of accidents disabling for a week 
or more over the period of a year was 16 per 1,000 persons. The per¬ 
centage distribution of such accidents by known place of occurrence 
was public, 43; home, 31; and occupational, 26. Falls were the most 
common means of injury, being responsible in 47 percent of all cases 
with known means. Twenty-six percent of accidents disabling for a 
week or longer were automobile accidents. 

Appendix 


REFERENCES TO TABLES AND CHARTS 


(These references are to be considered as supplementary to the basic descrip¬ 
tion of the National Health Survey technique and definitions which have been 
given in '^Scope and method of a Nation-wide canvass of sickness in relation to 
its social and economic setting,” by George St. J. Perrott, CJlark Tibbitts, and 
Rollo H. Britten, Pub. Health Rep., 64: 1663 (1939).) 


® Based on 2,502,391 persons in 83 cities, distributed by age (years) as follows: 


Under 5-- 175,653 35-44. 

6-14. 427,161 45-54. 

15-24_ 446,369 55-64. 

25-34_ 425,301 66-74. 


395,523 75-84_ 34,857 

303, 008 85 and over 5, 385 

182,754 Unkno'wn. 4,211 

102,167 


* ^^Chronic” refers to illnesses the disease symptoms of which had been observed 
for at least 3 months before the day of visit. 

«‘‘Impairment” includes impaired or lost members, deafness and blindness, 
(A person may have had more than one chronic disease and/or impairment.) 

** Based on 12,512 punch cards selected at random (every 200th card) from 
among those for 2,502,391 persons in 83 cities. (See « above.) 

* Includes some cases which had been disabled for less than 1 week, viz, fatal 
cases, confinements, and hospitalized cases. (See footnote 9 of text.) 

f Based on 2,350,951 persons of known age and known annual family income in 
83 cities. Limited to cases and persons within the following definition: 
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Geographic region 

Size of cslty 

Color 

Northeast North Oentral ^ _ _ 


All. 

White only 

White and Negro only. 
White only 

Po -- — — 


Sonth -_ _ _ 

All. 

West _ 

_do_ __ 




Such persons are distributed by age (years) and annual family income as follows: 


Relief. 

Nonrelief* 

Under $1,000 - 
$1,000 to $1,600. 
$1,600 to $2,000. 
$2,000 to $3,000. 
$3,000 to $6,000. 
$5,000 and over. 


Under 

16 

16-24 

26-64 

65 and 
over 

147,984 

79,226 

181,030 

21,211 

126,260 

99,976 

290,732 

45,227 

129,087 

92,128 

283,296 

25,843 

86,842 

67,947 

218,821 

17,923 

55,301 

48,562 

160,314 

13,665 

18,867 

19,870 

64,984 

6,148 

7,793 

8,401 

30,020 

3,603 


* Based on cases with known duration of disability. (Those with unknown 
duration of disability amount to only 0.4 percent of all cases.) 

* Calculated according to the formula 

where D=: number of persons in the general population (see * below) who were, 
because of chronic disease or impairment, prevented from seeking 
work, and 

17=number of workers. (See * below.) 

* Based on 982,440 persons of known annual family income in 83 cities (see * 
above), distributed by age (years) and annual family income as follows: 



1&-34 

25-34 

36-44 

45-64 

65-64 

PAllAf _ _ 

41,974 

60,985 
46,894 
36,316 
25,673 
10,658 
3,960 

35,958 

64,879 

64.226 

40,993 

33,918 

13,626 

5,827 

86,130 

56.798 

53.798 
41,778 
30,562 
11,772 

5,306 

27,680 

42,075 

36,965 

29,982 

22,722 

10,029 

4,952 

15,051 

24,974 

18,615 

14,477 

11,622 

5^601 

2,064 



» Sole or primary diagnoses grouped as follows: 

Common communicable diseases of childhood; Measles, mumps, chickenpox, 
whooping cough, scarlet fever, German measles, diphtheria. 

Other communicable diseases: Malaria, erysipelas, typhoid fever, smallpox, 
local infections, other infectious and parasitic diseases, except tuberculosis and 
influenza. 

Cancer and other tumors; Malignant and nonmalignant tumors. 

Diabetes mellitus. 

Bheumatism and allied diseases: Rheumatism, arthritis, gout, neuralgia, neu¬ 
ritis, lumbago, acute rheumatic fever, stiff neck, and other muscular pains. 

Cardiovascular-renal diseases: Heart diseases (including diseases of coronary 
arteries), arteriosclerosis, hypertension, cerebral hemorrhage, kidney diseases, 
current paralysis except paresis. 

Nervous and mental diseases: Neurasthenia, nervous breakdown, epilepsy, 
chorea, locomotor ataxia, paresis, insanity, other diseases of the nervous system. 

Diseases of ear and mastoid process. 
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Tuberculosis: All forms of tuberculosis. 

Pneumonia: All forms of pneumonia (not including hypostatic pneumonia). 

Tonsillitis: Including quinsy, tonsillectomies, and adenoidectomies. 

Other diseases of respiratory system: InjBiuenza, grippe, colds, bronchitis, 
sinusitis, throat affections other than those of the tonsils, pleurisy, asthma, hay 
fever, other diseases of the respiratory system. 

Appendicitis: Including appendectomies- 

Hernia. 

Diseases of the teeth, mouth, and gums: Including toothache. 

Other diseases of digestive system: Ulcers of the stomach or duodenum, indi¬ 
gestion, biliousness, diarrhea, enteritis, colitis, gall bladder and liver diseases, 
other digestive diseases. 

Diseases of th 3 Toid gland: All types of goiter and thyroid and parathyroid 
diseases. 

Anemia: All forms of anemia. 

Hemorrhoids. 

Varicose veins: Varicose veins or ulcers, varicocele. 

Diseases of bladder, urethra, urinary passages, and male genital organs: In¬ 
cluding prostatitis and circumcision; excludes venereal diseases. 

Diseases of female genital organs and complications of pregnancy: Menstrual 
disorders including menopause, cysts of ovaries, uterus, and tubes, diseases of 
breast, other diseases of female genital organs and diseases and toxemias of preg¬ 
nancy vrithout loss of fetus; excludes venereal diseases, cancer, and other tumors. 

Confinements: Live births, stillbirths, miscarriages, aborHons, ectopic 
pregnancies. 

Diseases of skin and cellular tissue: Abscesses, ulcers, boils, impetigo, eczema, 
scabies, itch, urticaria, other diseases of the skin and cellular tissue. 

Accidents: Accidents of all types; excludes suicides and homicides and attempted 
suicides and homicides. 

Orthopedic impairments: Orthopedic impairments of all types. 

Blindness and deafness: Including blindness in one eye and dcaf-mutism. 

Other and ill-defined causes: AU diagnoses not included above (particularly, 
other diseases of the circulatory system, diseases of the lymphatic system, eyes, 
bones, joints, organs of locomotion, congenital malformations, and diseases of 
early infancy), 

* Exclusive of persons who had been in institutions for the care of disease or 
impairment for the entire 12 months (or longer) immediately preceding the visit. 

* “Employed w'orker” is a person engaged in regular (not work relief) full- or 
part-time gainful employment on the day of the visit, without regard to whether 
he was, on that day, actually at work, not required to be at work, on strike, or 
temporarily disabled because of iUness. 

“Unemployed worker” is a person who was reported as seeking w^ork on the day 
of the visit whether or not he had previously been employed (or if temporarily 
disabled because of ilhiess on that day, would seek work upon recovering suffi¬ 
ciently to be able to do so) or a person who was on work relief on the day of the 
visit. 

Persons who w'ere, because of chronic disease or impairment, prevented from 
seeking work, are not included as “workers.” 

»» Based on 971,620 workers (see * above) aged 15-64 years in families with 
known annual income in 83 cities, distributed by age (years) and employment 
status as follows: 
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16-24 

2&-44 

45-64 

Employed_—________-__ _ 

13S.958 

76,043 

413,956 

82,974 

203, 688 

Uxiemployed__ _ ... 

57|001 



In the calculation of the rates, workers who had claimed workmen’s compensa¬ 
tion are excluded from the numerator; this exclusion was made to facilitate 
tabulation and does not change the comparisons since only 0.1 percent of all 
workers are affected. 

»» Causes of disability grouped as follows; 

Cardiovascular-renal diseases: Heart diseases (including diseases of coronary 
arteries), arteriosclerosis, hypertension, cerebral hemorrhage, kidney diseases, 
current paralysis except paresis. ^*With permanent crippling effects” refers to 
cases reported by the family informant as having an orthopedic impairment. 

Nervous and mental diseases: Neurasthenia, nervous breakdown, epilepsy, 
chorea, locomotor ataxia, paresis, other diseases of the nervous system. 

Rheumatism and allied diseases: Rheumatism, arthritis, gout, neuralgia, 
neuritis, lumbago, acute rheumatic fever, stiff neck, and other muscular pains. 

Permanent results of accidents: Impaiiment or loss of members resulting from 
accidents which occurred more than 12 months prior to the visit. Attempted 
suicides and homicides are not considered to be accidents. 

Senility and other ill-defined diseases: Senility, debility, asthenia, fatigue, 
exhaustion, malnutrition, aneurysm (except of the heart), gangrene, diseases of 
circulatory system not elsewhere classified, hemorrhoids, pellagra, diseases of 
Ijnnphatic system, results of attempted suicides and homicides, other general, ill- 
defined or unknown causes. 

Tuberculosis: All forms of tuberculosis. 

Blindness and diseases of eye: Including blindness in one eye. 

Chronic diseases of digestive system not elsewhere classified: Indigestion, 
biliousness, diseases of mouth, teeth, and gums; diarrhea, enteritis, appendicitis, 
other and ill-dcfinod stomach diseases; and other and ill-defined diseases of the 
digestive system. Excludes diseases of the gall bladder and liver, hernia, and 
ulcers of the stomach or duodenum. 

Diabetes mellitus. 

Chronic results of communicable disease: Infantile paralysis, other communi¬ 
cable diseases. 

Asthma. 

Cancer and other tumors: Malignant and nonmalignaut tumors. 

Chronic diseases of respiratory system not elsewhere classified: Sinusitis, 
pleurisy, throat affections, pneumonia, colds, influenza, grippe, hay fever, other 
diseases of the respiratory system not elsewhere classified. Excludes tuberculosis, 
asthma, and bronchitis. 

Diseases of female genital organs: Menstrual disorders including menopause, 
complications of childbirth and pregnancy, diseases of the breast, other and ill- 
defined diseases of the female genital organs. Excludes venereal diseases, cancer, 
and other tumors. 

Diseases of gall bladder and liver. 

Ulcers of stomach and duodenum. 

Hernia. 

Congenital and early infancy causes: Congenital malformations or deformities 
including those of the heart, congenital debility, pyloric stenosis, injury at birth, 
other early infancy causes. 

Diseases of bladder, urethra, urinary passages, and male genital organs: 
Excludes venereal diseases. 
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Deafnc&b and diseases of ear, including deaf-mutism. 

Anemia: All forms of anemia. 

Chronic diseases of skin and cellular tissue; Abscesses, ulcers, boils, impetigo, 
eczema, scabies, itch, uticaria, other diseases of the skin and cellular tissue. 

Chronic bronchitis. 

Diseases of bones, joints, and organs of locomotion: Excludes lumbago, myalgia, 
and other muscular pains. 

Diseases of thyroid gland: All types of goiter and thyroid and parathjToid 
diseases. 

Varicose veins: Viiricose veins or ulcers, varicocele. 

• Based on 2,498,180 persons of known age in 83 cities. (See ® above.) 

» When more than one member or part of the body was lost or impaired the 
following rules (for the purpose of this article) were applied: 

(1) For a combination of lost part(6) and impaired part(s), in general (see 
footnote 19 to text), only the lost part(8) is shown. 

(2) For combinations of lost parts only and for combinations of impaired parts 
only, selection of the impairment to be shown was based on the order in table 12; 
for instance, combinations of a lost foot and a lost arm would be shown only 
under ‘lost foot.” 

Back, side, trunk, or head: Includes spine, shoulder, chest, skull, and face. 

Joints in the hand, wrist, elbow, or shoulder are classified as impaired hand(s) 
or arm(s); joints in the foot, ankle, knee, or hip as impaired foot (feet) or leg(s). 

«Apoplexy, including embolism, thrombosis, softening of the brain, arte¬ 
riosclerosis, hypertension, and paralysis. 

Bheumatism and allied diseases, including arthritis, gout, neuralgia, and 
lumbago. 

Other and unspecified causes: In the order of their frequency, weakness of 
arch(es) (foot); tuberculosis, osteomyelitis, and other diseases of the bones and 
joints; abscesses, local ipfections, and septicemia; diabetes and gangrene; other 
infectious and nervous system diseases, including meningitis and encephalitis; 
cancer and tumors; etc. 

*• Automobile (as a means of injury) refers to any accident in which an auto¬ 
mobile was involved, including collisions with trains, streetcars, and pedestrians. 

Poisoning: Poisoning by food, chemicals, drugs, plants, gas, etc. 

Machinery: Includes accidental traumatism in mines and quarries. 

Other means of injury: In the order of their frequency, attack by animals, 
venomous and other; excessive heat or cold; firearms, except when used in w^ar; etc. 

Injuries from attempted suicides and homicides are not classified as accidents. 


SANITARY UNITS ON SHIPS ^ 

ORGANIZATION AND OPERATION 

By G. C. Sheer \Ri>, Acting Assistant Surgeon, United States Public Health Service 

In tlie past the problem of ship sanitation has been principally the 
concern of the Federal Government whose representatives inspected 
the vessels at various intervals while in port. Since the greater part 
of a ship’s life is spent at sea it is evident that the maintenance of 
satisfactory sanitary conditions on board is a joint responsibility 
in which the officers and crew play the major role. The development 

1 This paper is based upon an ontline prepared by Sanitary Inspector Lotils Lindecop of the New York 
Qnarantine Station, where the organiration described is m effective operation at present. 
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of this responsibility, applicable to all vessels, has been intensified 
by the inauguration of radio pratique, whereby selected passenger 
vessels are permitted to enter certain United States ports without 
stopping for the customary quai*antine inspection. As the granting 
of this privilege is premised on the maintenance of acceptable sanitary 
conditions on the vessel, this article is presented in the hope that 
owners and operators of all vessels will avail themselves of the benefit 
of this or similar plans to the end that their vessels may be maintained 
in a satisfactory sanitary condition, thereby avoiding any quarantine 
delay and expense resulting from or incident to insanitary conditions. 

In order to attain desired sanitary objectives a system has been 
devised whereby the responsibility for the maintenance of a satis¬ 
factory sanitary status is placed upon certain members of a vessePs 
personnel wliHe at sea, reinforced by specialized personnel while 
in port. Under this plan a sanitary inspector, representing the 
United States Public Health Service, inspects a vessel upon arrival 
in a United States port at least once in 90 days, making such 
rocommeiidations for the correction of insanitary conditions as may 
be indicated. During an inspection each organized department of the 
vessel is visited, in company with the head of the department; each 
compartment is inspected and conditions such as dirt, waste food, 
rubbish, improperly handled garbage, excess gear and dunnage, and 
evidence of insect or rodent infestation are noted and recommendations 
made for their correction. 

The ship sanitation orgatiization effected by some of the large steam¬ 
ship lines at the port of New York is shown in figure 1. 

Under this plan the chief officer of the vessel is the directing head 
of the organization at sea, operating through a sanitary officer ap¬ 
pointed from among the junior deck officei-s. This sanitary officer 
makes periodical inspections of the vessel, reporting to the chief officer 
insanitary conditions and the progress made in correcting defects 
previously reported. 

Each (Icpartinent liead then designates a trustwortliy member who 
is charged with the responsibility of maintaining the various sections 
of his own <]e])artment in a clean and sanitary condition and also 
insuring their freedom from insect and rodent infestation. This 
personnel, together witli the junior and chief officer, comprise the 
sanitary unit of a vessel. 

Upon completion of a voyage the cMef officer renders a written 
report on tho sanitary condition of the vessel, stating what special 
measures were applied during the voyage, the sections in wliich the 
work was done, and listing the sections, if any, in which rodent or 
vermin infestation is known to exist. This report is given to the shore 
officials of the line and a copy is kept on the ship for the information 
of the Public Health Service. 
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The sanitary inspector representing the steamship lines is usually a 
full-time employee who, in addition to his regular duties, is charged 
with the supervision of the sanitary problems of the vessel while in 
port. He either has had experience with the various problems of 
ship sanitation or is capable of learning the essentials within a short 
training period. He can be made responsible to any department of 
the company but it is desirable that he operate under the medical 
department, when such an organization exists. His duties are to 

caricziL sonsvisiw ship sopESTisiaH 


Pablio Health SerrlM 


Stauuhip Line 



Exeetitive Offloe 



assume full and complete charge of the following sanitaiy work while 
the vessel is in port: 

1. The proper fending off dock and the placing of effective rat guards on all 
lines. 

2. Tlie proper coUection, protection, and disposal of garbage. 

3. The S 3 'fiteinatic inspection of the vessel for insanitary conditions, rodent 
and insect infestation, 

4. The institution of measures for the correction of any insanitary condition, 
guidance being afforded by the chief officer's report. In addition to transmitting 
the chief officer’s sanitary report to the proper line official, he should supplement 
it with a concise report of his own. 
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6, Contact with the Public Health Service representative during that official's 
tour of inspection and cooperation in carrying out the reconunendations made. 

6. The reporting to the chief officer, prior to the vessel's departure, of un¬ 
corrected conditions, these to be remedied while the vessel is at sea. 

The plan of sanitary organization as outlined may be contracted, 
expanded, or otherwise changed, as conditions warrant, so long as 
the steady flow of sanitary information from the vessel to the oper¬ 
ating executives of the steamship line and the Public Health Service 
is maintained, with corrective measures flowing in the opposite direc¬ 
tion. The three key positions in this set-up are the chief officer, 
the shore sanitary inspector of the steamship company, and the 
United States Public Health Service inspector. 


SKIN HAZARDS IN AMERICAN INDUSTRY, PART HI' 

A Review 

This is the third of the series of publications on the studies of skin 
hazards in American industry made in factories by the Ofl&ce of 
Deimatoses Investigations of the United States Public Health Service. 

Studies made in 11 industries are included in this bulletin. 

1. Studies were made in the citrus fruit industry in Florida and 
California, and the skin hazards from fertilizers, insecticides, thorns, 
citrus juices, and oils are discussed. No cases of deimatitis ■were found 
to be due to the dyes used on citrus fruit. 

2. Studies on cigar manufacture were made in Pennsylvania and 
Florida. Skill hazards in this industry are very few and there were 
no cases of hypersensitivity found that were due to tobacco alone. 

3. Acids are divided into organic and inorganic, and a brief descrip¬ 
tion of theii* manufacture is given. The skin hazards in their use are 
discussed. 

4. The skin hazards in pulp and paper manufacture consist prin¬ 
cipally of alkali burns. 

5. The skin hazards in the manufacture of various organic solvents 
are discussed. These solvents cause dermatitis because of their prop¬ 
erty of extracting fat from the skin. Particular attention is paid to 
turpentine manufacture and the skin lesions caused by it. 

6. In the manufacture of chromic acid and the chromates, ulceration 
of the skin and of the nasal mucous membranes is quite common. 
Dermatitis due to hypersensitivity to the chromates is not so common. 

7. The skin hazards in iron and steel manufacture consist of bums 
and intertrigo due to heat, acid bums from the pickling solutions, 

> Public Health Bulletin No. 249, same title as above. By Louis Schwartz. Available from the Superin¬ 
tendent of Documents, Government Prmtlng O&oe, Washington, D. C., at IS eent*^ per copy. 
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and alkali bums from the lime used in pickling and cutting compounds. 
Folliculitis and boils occur from petroleum oils used on various kinds 
of machinery. 

8. Dermatitis from paints, varnishes, and lacquers is usually caused 
by hypersensitivity to vegetable oils, by'volatile solvents used as 
thinners, alkalies and acids used as paint removers, and but very rarely 
from pigments and dyes. 

9. In the manufacture of glass, dermatitis occurs from alkalies and 
arsenic. Various stigmata, such as calluses, and deformities of the 
teeth are also observed. 

10. The skin hazards in photographing, photoengraving, and the 
like, are usually from the developers and the deanir^ solutions used 
by the workers to remove chemicals from their hands. Authentic 
cases of dermatitis from carbon paper, typewriter ribbons, and hecto¬ 
graph inks are exceedingly rare. 

11. Dermatitis in the manufacture of explosives has been greatly 
reduced since the World War. Worthy of note is the occurrence of 
symptoms of chronic alcoholism among munition workers exposed to 
Ihe fumes of alcohol used in the manufacturing of gun cotton, and 
the occurrence of a blue line on the gums resembling that of lead 
poisoning in workers exposed to the action of TNT. 

Methods of prevention and an extensive bibliography are included. 
The bulletin contains 22 illustrations. 


DEATHS DURING WEEK ENDED FEBRUARY 24, 1940 

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 



Week ended i 
Feb. 24,1010 

Correspond¬ 
ing week, 1039 

Data from 88 large cities of the United States: 

Total . ... ,..r, , _ r n w 

0,409 

0,697 

77,350 

490 

697 

4,838 

06,131,896 
12,624 
10.0 
10 4 

10,096 

Average I^Or 3 pflOr yeOM _^ n^-r r-Tr-T-r ^ _ o-r ip-rm-.-rT ,r - 

Total of year _ ^ - 

75,540 

689 

Death.'? iinrii*r 1 year of age . ^ ^ tt , 

Averagp for 3 prior ■years _ _ _ 

Deaths under 1 year of aee, first 8 we^ of year. 

Data from industrial insurance companies: 

PoHoiflS in fome _ _ - _ _ 

4,433 

68,013,875 

12,447 

0.5 

10.0 

Number of floath ftlnfma _ _ _ ^ ^ 

Death claims per 1,000 policteB tn force, annual rata__ 

Death claims per 1,000 policies, first 8 weeks of year, annual rate. 















PREVALENCE OF DISEASE 


No health department^ State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MARCH 9. 1940 

Summary 

For the week ended March 9, 1940, the incidence of each of the 9 
important communicable diseases reported weekly to the Public 
Health Service by the State health oflBicers was below the median ex¬ 
pectancy based on the median for the corresponding week of the 
6-year period 1935-39. For the first time this year the weekly in¬ 
fluenza incidence dropped below the 5-year median, and for the second 
time this year the weekly incidence of pohomyelitis was below the 
median expectancy. 

For the current week, 9,590 cases of influenza were reported, as 
compared with 11,533 for the preceding week and with 11,131 for the 
median week of the preceding 5 years. All geographic areas which 
have been reporting the laigest numbers of cases registered declines 
for the current week, with the exception of the East North Central 
group, where the number of cases reported from Wisconsin increased 
from 173 to 420. 

As compared with the preceding week, increases are shown in the 
current reports for diphtheria, measles, smallpox, typhoid fever, and 
whooping cough. Of the total of 94 cases of smallpox reported during 
the current week, 42 cases were reported in Oklahoma. 

Current reports include 19 cases of endemic typhus fever (7 in 
South Carolina), 1 case of tularaemia (in Maryland), and 5 cases of 
undulant fever (all in the South and Eastern States). 

(475) 
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Telegraphic morbidity reports from State health officers for the week ended March 9, 
1940t and comparison with corresponding week of 1999 and 6-year median 

In these tables a zero Indicates a definite report, while leaders imply that, although none were reported, 
cases may have oc»mrred. 



Diphtheria 

Tnfl^jApwi. 

Measles 

Meningitis, men- 
. insooocous 

Division and State 

Weekended 


Week ended | 

Me- 

Weekended 

Me- 

Week ended | 

Me¬ 

dian, 

1935- 

39 




s 

Mar. 

1940 

Mar. 

11, 

1939 

dlan, 

1935- 

39 

Mar. 

9, 

1040 

Mar. 

11, 

1939 

dian, 

1935- 

39 

Mar. 

9, 

1940 

Mar. 

11, 

1939 

NEW ENG. 



B 

■■ 









Maine.. 

1 


■ 




m 

16 

147 

1 

1 

0 

New Hampshire. 







140 

2 

16 

0 

0 

0 

Vermont. _ 







7 

19 

19 

0 

0 

0 

Maps.ichnsett!? 

ol 






2C6 

815 

810 

2 

0 

2 

■Rhode 




HBHB 

1 


161 

9 

39 

1 

0 

0 

Connecticut_ 

3 

1 

2 

9 

141 

26 

238 

595 

595 

0 

0 

0 

MID. ATL. 













New York__ 

17 

37 

87 

MO 

157 

M7 

467 

1,482 

1,881 

2 

7 

11 

New Jersey. 

7 

7 

14 

13 

10 

28 

183 

41 

1,058 


1 

3 

Pennsj Ivanln . 

35 

44 

47 





174 

776 

6 

8 

6 

E. NO. CEN. 












nhift 

22 

17. 

21 

36 


28 

27 

16 

258 

2 

0 

0 

Indiana.. 

9 

Ifi 

18 

86 

315 

82 

12 

6 

15 

1 

0 

3 

Illinois__ 

23 


36 

56 

838 

71 

58 

23 

57 

1 

5 

5 

Michigan *__ 

P 

8 

12 

12 

674 

6 

319 

373 

873 

1 

1 

1 

Wisconsin.. 

4 


3 

420 

1,516 

91 

377 

781 

781 

1 

0 

0 

W NO. CEN. 













Minnesota__ 

1 

s 

5 


40 

2 

240 

m!EE\ 

272 

0 

0 

1 

Iowa ___ 

4 

5 

4 

28 

695 

8 

32S 

290 

163 

0 

i 

1 

Missouri _-. 

11 

« 

21 

8 

673 

243 

8 

14 

63 


1 

3 

Noith Dakota. 

2 

1 

4 

36 

741 

6 

6 

113 

0 

0 

1 


South Dakota. .. 

1 

1 

1 

1 


1 

2 

146 

14 

0 

0 

^Kl 

Nebraska... 

2 

1 

3 

7 

1 

1 

33 

38 

38 

0 

2 

1 

Kansas. 

11 

2 

4 

29 

226 

48 

522 

49 

49 

1 

0 

0 

so. ATL 













Delaware..__ 


2 

2 




1 

0 

28 

0 

0 

0 

Maryland >... 

2 

7 

7 

53 

53 

64 

5 


m 


1 

2 

■Disi;- of Col _ 

At 1 

9 


11 

4 

0 

80 

30 

0 

1 

3 

Vir^nia _ 

IS 

21 

12 

1,182 

wwm 


48 

421 

401 

1 

2 

4 

Wesi Vucmia _ 

11 

7 

8 

893 

71 

135 


15 

15 

4 

2 

5 

North Carolina *_ 

14 

13 

14 

116 

386 


J,o^ 


0 

1 

2 

South Carolina 3 . 

7 

4 

4 

766 

1.142 


18 

30 

14 

1 

2 

2 

Georgia®. 

3 

5 

13 

287 


420 

156 

192 



1 

1 

■pinHiln J 

5 

8 

8 

26 

3 

20 

137 

46 

3b 

1 

0 


£. SO CCN. 












Kentucky... 

8 

9 

14 

83 

1,792 

103 

56 

103 

103 

1 

1 

6 

Tennessee .. 

1 

2 

11 

261 

46E 

4’»2 

117 

117 

89 

1 


4 

VIahnna3. 

13 

9 

0 


1,126 

1,126 

174 

396 

396 

1 

0 

4 

Missi sippi 3 3 _ 

(} 

5 

5 







2 

1 

1 

W. SO CEN. 













Arkanscis. 

5 

11 

8 

fSOl 

1,532 

260 

6 

39 

39 



1 

Louisiana __ 

7 

26 

18 

135 

82 

82 

1 


70 


2 

2 

Oklahoma _ _ 

4 

7 

11 

355 

387 

337 

7 

357 

82 



9 

Texas « . 

34 

3S 

54 

2,854 

968 

1,279 

745 

139 




6 

MOUNTAIN 













- 

g 

5 

5 

8 

126 

23 

28 

494 




0 

Trtrthn _ 

i 

c 


2 

IJ 

s 

58 

59 




0 

Wyoming. 

C<klomdo 

c 

15 

C 

1C 

30 

8 

130 


30 

25 

m 




0 

0 

KW \rPYlPn 

( 


5 

3 

677 

g 

0 

27 


0 


0 

Arizona __...... 


11 


273 

191 

106 

42 

38 


0 

2 

0 

rrtAh a 



c 

0 

llfi 


264 

145 

23 

0 

0 

0 

PACUIC 













Wflahingtnn 



2 

3 

3 

s 

93C 






Oregon_ 



C 

42 

261 

144 

471 

41 





California». 


2e 

35 

411 

73 

877 

417 

EM 


Bb 


IB 

Total_ 

. 84£ 

431 

52^ 

9,590 

18,136 

11,181 

7, TBS 

15,224 

E 

m 

m 

174 

IP weeks.. 


5,37C 

6,825 

'133,764|69,185 

60,182 

S2^ 

121,848 

121,848 

390 

533 

1,161 


See footnotes at end of table. 
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Telegraphic mothidity reports from State health officers for the week ended March P, 
and comparison with corresponding week of 1939 and 6-year median —Con. 



Poliomyelitis 

Scarlet fhver 

Smallpox 

T 3 i>boid and para 
tirhoid fever - 

DlTision and State 

Week ended 

Me- 

Weekended 

M6> 

Weekended 

Me- 

Week ended 

Me- 




dian, 



dian. 



dian, 



dian. 


Mar. 

Mar. 

1935- 

Mar. 

Mar. 

193fr- 

Mar. 

Mar. 

1935- 


Mar. 

1935- 



11. 

89 

9. 

n. 

89 

9. 

11, 

39 


11. 

89 


1940 

1039 


1040 

1939 


1940 

1939 



1939 


TSTETT BNQ. 
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0 

0 


B 


17 

0 


0 

0 

4 

0 

New Hampshire. 

0 

0 


B 


13 

0 


0 

0 

0 

0 

Vermont_ 

0 

Mil 




17 

0 


0 

0 


0 

Mn!<Snr^hll.qAttq 

0 

0 
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266 

0 


0 

HI 

1 

1 

Talftnd _ 

0 

0 




15 

0 


0 


0 

0 
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0 

0 

0 

69 
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0 

0 

0 

Hi 

1 

0 
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1 

0 
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0 

0 

0 


6 

6 
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Bl 
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0 
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HI 

0 
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1 
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7 

6 
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1 

1 
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27 


8 


8 
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1 
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2 

83 
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1 


0 
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1 

2 
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888 

3 

0 


8 


5 

Michigan* 



0 
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14 

Bn 
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2 
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1 

0 
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6 

10 

10 
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1 
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HI 

98 
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12 

7 

Hd 

HI 

0 

0 
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0 
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Bl 
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4 

31 
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Bl 

HI 

1 

Missouri __ 

0 

0 

HI 

70 

93 

195 

8 

U 
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Bn 

5 
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0 


0 

25 

13 

53 

1 


3 

Bl 

2 

0 

South Dakota_ 

0 

0 


18 

26 

40 

0 

8 

8 

HI 

1 

0 
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0 

0 

26 

41 

57 

1 

19 

17 


0 

0 
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0 

0 

0 

82 
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1 


26 

Bl 

1 

1 
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pelaware _ 

0 

0 
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10 

0 


0 

HI 

0 

0 
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0 

H 

0 

57 
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0 

3 

0 

2 
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0 

85 

15 

24 

0 

0 

0 

0 

2 
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H 

0 

61 

86 

36 

0 

0 

0 

3 

3 

2 
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B 

0 

56 

48 

49 

0 

1 

0 

3 

9 

3 

North Carolina*- 


B 

0 

61 

57 

41 

0 

0 

0 

1 

6 

8 

South Carolina». 


H 

0 

5 

8 

5 

0 


0 

0 

6 

8 
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0 

22 

17 
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1 


0 

2 

2 

1 
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0 

0 

0 

10 

16 

8 

0 

0 

0 

45 

1 

1 
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HI 

1 

69 

96 

72 

HI 

1 

1 

4 

3 

3 
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0 


0 

76 

49 

30 

Bl 

2 

2 


0 

2 

Alabama *_ 

2 

Bl 

1 

13 

23 

17 

Bl 

0 

0 

1 

2 

2 
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0 

8 

1 


5 

8 

Bl 

0 

0 

1 

1 

1 
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1 


0 

bq 

15 
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Bl 

2 

2 

1 

6 

2 
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HI 

0 

0 


14 

14 

0 

1 

2 

2 

56 

13 

Oklahoma..____ 

0 

1 

0 

Hn 

33 

33 

42 

47 

3 


3 

8 
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0 

1 

1 

52 

79 
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0 

30 

28 

3 

8 

9 
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Montana....._... 


0 


42 

25 

36 


0 

7 

0 

0 

0 

Idaho _ _ 


0 


H9 


19 

Bl 

6 

4 

0 

1 

1 
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11 

19 

Bl 

0 

2 

1 

1 

0 
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HI 
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44 

45 

Bl 

16 

3 
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0 

0 
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Bl 


Ba 

84 

30 


1 

Hi 

0 

Bl 
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12 

12 

0 

10 
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0 
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0 

Hi 

0 

17 

81 
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0 

0 

0 

1 

HI 

0 
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HI 

1 

0 

35 

67 

67 

0 

0 

14 

0 

1 

2 

Oregon_ . _ 

Hn 

0 


23 

59 

54 

0 

19 

19 

3 

0 

0 

California *- 

2 
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1 

156 

273 

266 

5 

21 

11 

2 

8 

4 

Total_ 

12 

16 

17 

IBS] 

5,818 

7,739 

94 

826 

285 

69 

158 

_ ^ 

10 weeks_ 

m 

leT 

211 

45.037 

18,966 


734 

3,923 

^942 

4739 
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See footnotes at end of table. 
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Telegraphic morbidity reports from State hedUh officers for the week ended March 9, 
1940y and comparison with corresponding week of 19S9 and S-^ear median —Con. 


Division and State 

Whooping ooagh 

Division and State 

Whooping cough 

Week ended— 

Week ended— 

Mar. 9, 
1940 

Mar. 11, 
1639 

Mar. 9, 
1940 

Mar. 11, 
1939 

NBW ENG. 



so. ATL.—continued 



Maine. 

60 

S3 





10 

5 

South Carolina 8_ 

15 

as 


25 

80 

Georgia *_ 

38 
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187 

Florida 1_ 

14 

57 

Rhode Island_ 

9 
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Connecticut— 

20 

89 
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Kentucky. 

72 

9 




Tennasseb. 

36 

55 

New York __ 

404 

676 

Alabama 8_ _ 

23 

20 

New Jersey, _ 
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412 

Misslwiippi 8 8_ 


Pennsylvania. 
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Ohio 

138 

110 

Arkansas_ 

7 

25 

TndiftTia 

10 

29 

T.ftniRlana _ _ 

1 

29 

Illinois__ . 

138 

336 

Oklahoma.. __ . . _ 

2 

0 

Michlfitani_ 

115 

206 

Texas 8_ 

195 

119 


113 
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Montana _ . 

3 

5 

Minnesota_ 

33 

55 

Idaho. __ _ _ _ _ 

0 

2 


23 1 

18 

Wvominir_ 

4 

0 


27 1 

17 

Colorado_ 

11 

72 


8 

6 

New Mexico. 

19 

13 


2 

2 

Arizona___ 

44 

47 

Nebraska_ 

3 

5 

Dtah 8_ 

217 

41 

Kansas.. 

38 

23 







PAOFIO 



so. Ain. 









W'ashington. 

32 

12 

Delaware _ ... - 

8 

3 

Oregon_ 

56 

14 

Maryland* _ 

250 

14 

California*_ 

246 

164 

Distrof Col __ 

24 

86 



VIrcinIft 

36 

38 

Total 

3,443 

4,232 


32 

50 


North Carolina« _. ... 


336 

10 weeks. 

28,701 

42,416 


95 j 




1 New York City only. 

> Period ended earlier than Saturday. 

* Typhus fo\^r week ended Alar. 0,1940,19 cases as follows: North Carolina, 1; South Carolina, 7; Georgia, 
1; Florida, 2; Alabama, 3; Mississippi, 1; Texas 3; California, 1. 

< Later information reduces to 3 and 2, respectively, the reported numbers of typhoid fever oases in Florida 
and PennsyWania for the weeks ended Feb. 10 and 17, Publio Health Reports, Feb. 16 and 23.1940, pp. 206 
and 336. 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended Feb. $4* 

This table summarizes the reports received weekly from a sdected list of 140 cities for the purpose of 
showing a cross section of the current urban Incidence of the communicable diseases listed in the table. 


State and city 

Diph- 

thma 

cases 

Influeuza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

fever 

cases 

Whoop¬ 

ing 

cough 

cases 

Deaths, 

all 

causes 

Cases 

Deaths 

Data for 00 cities: 











m 

6-year average— 


006 

147 

6,263 

976 


83 

400 




Current week i- 


666 

104 

1,220 

708 

1,601 

0 

333 



Itjy&l 

Maine; 












Portland 

0 


0 

17 

1 

2 

0 

0 

0 

0 

18 

New Hampshire: 










Concord_ 












Manchester—— 

0 


0 

2 

0 

2 

0 

0 

0 

0 

14 

Mflshno 

0 


0 

8 

0 

0 

0 

0 

0 

0 

5 

Vermont: 











Barre_—- 

0 



0 


0 

0 


0 

0 


PnrliTiortnn ^ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

7 

Butland 

0 


0 

0 

0 

0 

0 

0 

0 

Q 

5 

Mass'ichusotts: 












Boston .... 

1 


1 

17 

21 

24 

0 

9 

0 

3.? 

269 

Fall River _ 

0 


0 

13! 

2 

2 

0 

0 

0 

20 



0 


0 

0 

0 

13 

0 

1 

0 

2 

34 

W'’orei«ster 

0 


0 

4 

16 

3 

0 

2i 

0 

3 

65 

Rhode Island: 








Pawtucket_ 

0 


0 

0 

0 

2 

0 

0 

0 

9 

23 

ProvidcTioo™ ^r. 

0 


1 

86 

7 

7 

0 

3 

0 

1 

76 

Connecticut* 









Bridgeport - - 

0 


0 

0 

2 

6 

0 

L 

0 

0 

20 

Hart lord, _ 

0 


0 

0 

3 

4 

0 

2 

4 

2 


Now Haven— 

0 

1 

1 

0 

2 

2 

0 

0 

0 

1 

48 

New York; 












Butfciio_— 

0 


0 

1 

18 

20 

0 

6 

0 

2 

156 

New York_ 

21 

44 

7 

48 

116 

412 

0 

63 

0 

06 

1,576 

Rochester. 

0 

1 

0 

1 

2 

10 

0 

0 

0 

2 

80 

Syracuse_—_ 

0 


0 

0 

2 

g 

0 

1 

0 

IS 

67 

New Jersey: 










Camden. 

1 

1 

1 

0 

4 

11 

0 

1 

0 

0 

26 

Newark--—_ 

0 

6 

1 

31 

5 

16 

0 

0 

0 

10 

no 

Trenton------ 

0 


0 

0 

2 

6 

0 

2 

0 

0 

36 

Pennsylvania: 











Phila«lolphia--- 

1 

9 

6 

6 

23 

84 

0 

22 

0 

60 

543 

Pittsburgh. 

3 

8 

7 

1 

26 

40 

0 

7 

0 

10 

203 

Rt'flding. 

0 


1 

0 

7 

0 

0 

0 

0 

8 

46 

Scranton.-— 

X 


0 

1 

0 

2 

0 

0 

0 

0 

1 

Ohio: 












Cincinnati_ 

3 

1 

3 

0 

13 

7 

0 

6 

0 

8 

165 

Cleveland. 

1 

no 

4 

0 

20 

39 

0 

5 

0 

17 

101 

Columbus. 

1 

6 

6 

0 

6 

3 

0 

0 

0 

3 

81 

Toledo___ 

0 


0 

1 

6 

16 

0 

3 

0 

7 

60 

Indiana: 












Anderson 

0 


0 

0 

2 

3 

0 

0 

0 

3 

10 

Fort 'NVnyne-.— 

0 


0 

0 

1 

0 

0 

1 

0 

2 

24 

Indianapolis—- 

1 


1 

1 

16 

21 

0 

2 

0 

V 

347 

Muneie _ 

0 


1 

0 

0 

3 

0 

1 

0 

0 

14 

South Bend-.— 

0 


0 

0 

2 

0 

0 

0 

0 

0 

IS 

Terre Haute— 

0 


1 

0 

2 

0 

0 

0 

0 

0 

19 

Illinois: 












Alton.._ 

0 


0 

• 0 

0 

i 1 

1 0 

! 0 

0 

1 

8 

Chicago. 

10 

20 

4 

20 

44 

408 

0 

41 

0 

24 

801 

Flgin 

0 


0 

0 

2 

2 

0 

0 

0 

1 6 

10 

MoHuP 

0 


0 

0 

0 

2 

0 

0 

0 

0 

6 

Springfield. 

Michigan: 

0 


0 

1 

4 

4 

0 

0 

0 

1 

29 

Dptroit.__ _ __ 

2 

2 

2 

12 

12 

86 

0 

13 

0 

29 

268 

infTit 

0 


0 

1 

6 

12 

0 

1 

0 

15 

30 

Grand Rapids.. 

0 


1 

3 

1 

20 

0 

0 

0 

4 

44 

Wisconrin: 






I 






Kenosha_ 

0 

1 

0 

0 

0 

0 

0 

0 

0 

2 

8 

Madison_ 

0 



0 


8 

0 

- 

0 

10 


Milwaukee 

0 


0 

18 

8 

31 

0 


0 

1 

103 

Racine 

0 


0 

8 

0 

2 

0 

0 

0 

1 

10 

Superior. 

0 


0 

9 

0 

0 

0 

0 

0 

0 

7 


1 Figures for Ooncord* BoisCt and Tacoma estimated; reports not received. 
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aty reports for week ended FiA. £4,1940 —Continued 


Dlph- 

State and city therla- 

Oases Deaths 


Hlnnesota: 

Duluth_ 0 _ 0 212 0 


Mlnneapdls_ 0 _ 0 2 8 

St. Paul.. 0 _ 0 8 0 

Iowa: 

Cedar Rapids.. 0 . 8 _ 

DaveMort. 1 ... 0 _ 


Des Mnines_ 0 _ 0 8 

Sioux City. 0 .. 1 


Waterloo. 1 _ LI _ 1 


Missouri’ 

Kansas City.... 0 7 4 8 15 

St. Joseph. 1 . 2 17 


St! Louis...IIII 2 8 1 0 27 

North Dakota; 


Fargo. 0 _ 0 0 2 

Grand Forks... 0 . 0 . 

Minot. 0 . 0 10 

South Dakota: 


Aberdeen. 0 __ 0 


Sioux Falls. 0 _ 0 0 0 

Nebraska: 


Lincoln_ 0 .. 1 


Omaha_ 0 . 0 8 6 


Slansas: 

Lawrence. 0 10 0 0 0 

Topeka_ 0 . 0 13 

A A A AAA ■ 


Wichita...._ 2 2 0 232 5 

Delaware: 


Wilmington._ 0 _ 0 0 4 


Maryland: 

Baltimore. 0 27 8 2 24 

Cumberland_ 0 0 0 2 

Frederick . 0 0 0 2 


District of Colum¬ 
bia: 


Washington.... 6 8 2 2 15 

Virginia: 


Lynchburg. 1 0 0 5 

Richmond_ 1 6 2 8 

Roanoke.. 0 0 10 


West Virrfnia: 

Charleston. 0 2 10 8 


Huntington_ 0 . 0 _ 

Wheeling. 0 0 0 1 

North Carolina: 

Gastonia. 0 1 _ 2 _ 

Raleigh. 0 0 11 

Wilmington_ 0 0 0 2 


Winston-Salem. 0 _ 0 1 


South Carolina: 


Charleston. 0 70 0 0 

Florence_ 0 12 0 0 


Greenville_ 1 . 0 0 2 


Georgia: 

Atlanta_ 0 26 1 27 12 

Brunswick. 0 . 0 4 0 


Savannah_ 0 22 0 0 1 


Florida: 

Miami__ 0 8 2 0 4 


Tampa___ 8 _ 0 83 8 

Kentucky: 


Ashland_ 1 _ 0 10 

Covington_ 0 1 0 12 

Lexington_ 1 _ 0 12 


Louisville_ 0 43 1 1 12 


Tennessee: 

EnoxviHe...... 0 17 0 0 0 


Memphis_ 0 63 12 12 9 

Nashville_ 0 _ 4 11 6 


Alabama: 


uBuia. 

Birmingham... 1 8 0 2 6 

Mobile. 1 9 2 0 2 


—HI 




0 

0 

2 


1 

0 

0 


24 

1 

2 

2 

2 
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City reports for week ended Feb. £4, IHO —Continued 


state and city 


Arkansas: 

Fort Smith. 

Little Rock_ 

Louisiana: 

Lake Charles „ 
Now Orleans.— 

Shreveport. 

Oklahoma: 

Oklahoma City 

Tulsa. 

Texas: 

Dallas. 

Fort Worth. 

Galveston. 

Houston . 

San Antonio— 

Montana: 

Billings. 

Groat Falls. 

Helena. 

Missoula. 

Idaho: 

Boise. 

Oolorado: 

Colorado 

Springs. 

Denver. 

Pueblo. 

New Mexico: 

Albuquerque— 

Utah: 

Salt Lake City. 

Washington: 

Seattle . 

Spok ne. 

Tacoma. 

Oregon 

Portland. 

Salem. 

California: 

Los Angeles—.. 
Sacramento.... 
San Francisco.. 




Encephoaitis, epldmic or friAcrfiffc.—Oases: New York, 1; Pittsburgh, IjCleveland, 1; Wichita, 8. 
PeUaera—CBseB: Lynchburg, 1;Charleston,8.0., 1;Atlanta, 1;LitueRock,2;New Orleans,2;Dallas, 1; 
Los Angeles, 2. 

Rabies in nian.->Deatfas: Cincinnati, 1. 
rypftue/nwr.—Oases: New Orleans, L 

















































































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Week ended December SO, 
19S9. —^During the week ended December 30, 1939, cases of certain 
communicable diseases were reported by the Department of Peniaons 
and National Health of Canada as follows: 


Disease 

Prince 

Edward 

Island 


New 

Bruns 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas- 

katdi- 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis 


1 


2 






8 

Chlekennox 



8 

65 

358 

82 

58 

16 


616 




2 

24 

2 

10 


3 


41 


BBBB 




42 




IS 

119 

_ _ 


■n 

4 

iBi 

295 

41 

6 

15 


523 

Mumps. _ _ 



2 

8 

08 

4 

18 

5 

6 

141 

Pn^nmonift 


16 



25 


3 


5 

47 






1 





1 

Scarlet fever. 

1 

5 

■HHtnl 

142 

165 

22 

15 

mEM 

6 

396 

Tuberculosis_ 

1 

6 

8 

18 

82 

4 

11 



70 

Typhoid and paratyphoid 










fever.. 




9 

1 

6 


4 

1 

21 

Whooping cough. 

— 

7 

1 

40 

62 

45 

16 

7 

6 

184 


FINLAND 

Communicable diseases—December 19S9. —^During the month of 
December 1939, cases of certain communicable diseases were reported 
in Finland as follows: 


Disease 

Cases 

Disease 

Cases 

TUpbtbftrlft .. . . 

223 

Poliomvplitia 

2 

Inflpf<n7ft _ 

1,731 

155 

Sf!arlet fever.. _ _ . 

857 

Paratyphoid fever. 

Typhoid favor 

16 




ITALY 

Communicable diseases—4 loeeks ended December S, 19S9. —^During 
the 4 weeks ended December 3, 1939, cases of certain communicable 
diseases were reported in Italy as follows: 

(482) 
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Disease 

Nov. 

6-12 

Nov. 

13-19 

Nov, 

20-26 

Nov. 27- 
Deo.3 


24 

18 

162 

921 

13 

8 

10 

1 

629 

141 

105 

18 

17 

230 

899 

16 

15 

8 

10 

20 

196 

836 

21 

6 

86 

2 

693 

153 

91 

14 

18 

282 

839 

16 

7 

34 

1 

792 

146 

73 

1 

Ceiebrosplnal meningitis-----...-....... 

Chickonpox.— 

Diphtheria.. 

Dysentery (amoebic)----- 

Dysentery (bacillary).— 

Hookworm disease------ 

Letharflic encephalitis,___ _ _ 

Measles a.,, - - _ __ __ 

m 

165 

101 

Mumps - _—_—_—_ 1 —— 

Paratyphoid fever----- 

Polltverra - _ _ 


mmtSi 

70 




25 

27 


24 



814 




734 

611 

540 

522 


49 

41 

42 



277 



294 


YUGOSLAVIA 

Communicable diseases—^ weeks ended Janrnry 28, 1940. —^During 
the 4 weeks ended January 28, 1940, certain communicable diseases 
were reported in Yugoslavia as follows: 


Disease 

Oases 

Deaths 

Disease 

Cases 

Deaths 

Anthrax..... 

10 

1 

Pollomvelltis_ 

3 

1 

rerehrnsninnl ineninirltis_ 

110 

27 

Scarlet’fftvfir ^ , , 

237 

2 


605 

70 

SCDSlS_ 

6 


Dy.«!ontory- _ _ _ 

7 

1 

Totnnna 

13 

4 

42 

Rrvsiiiolns. _ . _ _ 


7 

Typhoid fever..—.......*........ 

298 


■hi 


Typhus fever,..— 

60 

5 

Paratyphoid fever_..._ 

6 

— 




REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEES 


Nota.—A camulativo table giving current Information regarding the world prevalence of qnarantinable 
diseases appeared in the Pitblic Health Repobis of February 23,1040, pages 342-345. A similar table will 
appear In future Issues of the Public Health Reports for the last Friday of each month. 

Cholera 

Indochina (French) — Vientiane. —^During the week ended JFebruary 
17, 1940, 1 fatal case of cholera was reported in Vientiane, French 
Indochina. 

Plague 

Hawaii Territory—Island oj Hawaii—Hamakua District—Kvkaiau 
{vicinity of). —One rat found on February 1, and another rat found on 
February 7, 1940, in the vicinity of Kukaiau, Hamakua District, 
Island of Hawaii, T. H., were proved positive for plague. 

Indochina (French) — Pnom-Penh. —During the week ended Febru¬ 
ary 24, 1940,1 fatal case of plague was reported in Pnom-Penh, 
French Indochina. 
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Peru .—^During the month of December 1939, plague was reported 
in Peru, by Departments, as follows: Ancash, 1 case; Cajamarca, 1 
case, 1 death; Lambayeque, 4 cases, 3 deaths; libertad, 10 cases, 5 
deaths; Lima, 12 cases, 5 deaths; Hura, 5 cases, 1 death. 

Typhus Fever 

Mexico .—^During the month of November 1939, typhus fever was 
reported in Mexico as follows: Aguascalientes, Aguascalientes State, 
1 case; Mexico, D. F., 10 cases, 5 deaths; Queretaro, Queretaro State, 
1 case, 1 death; Saltillo, Coahuila State, 2 cases; San Luis Fotosi, 
San Luis Fotosi State, 2 cases, 3 deaths. 

Venezuda — Valencia .—^During the period January 15-31, 1940, 1 
case of typhus fever was reported in Valencia, Venezuela. 

Yellow Fever 

Brasil—Espirito Santo State .—During the period January 26-30, 
1940, deaths from yellow fever (jungle type) were reported in Espirito 
Santo State, Brazil, as follows: Cachoeiro Itapemirim, 2; Itapemirim, 
1; Joao Neiva, 1; Santa Leopoldina, 1. 

Colombia .—^YeUow fever has been reported in Colombia as follows: 
Antioquia Department, February 3, 1 death: Caldas Department, 
February 17,1 death. 


X 
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USING TESTS AS A MEDIUM FOR HEALTH EDUCATION * 

By Mathbw Dbertbbrry, Senior Public Health Statistician^ and Arthtjb 
Wbissman, United States Public Health Service 

Health educators are constantly on the lookout for new and effective 
educational devices to use for disseminating scientific information on 
the prevention of disease and improvement of the health of the general 
public. They realize that as educators they succeed or fail in propor¬ 
tion to their ability to reach a large audience and stimulate it to an 
active interest in the subject matter. They further recognize variety 
in presentation as an important factor m attracting the attention and 
arousing the interest of the public. Since health educators need a 
number of techniques, this paper describes a new method developed as a 
byproduct of a research study ^ carried on cooperatively by the Ameri¬ 
can Museum of Health and the United States Public Health Service 
in the Medicine and Public Health Building at the New York World's 
Fair, 1939. 

One of tlie objectives of the study was to determine the extent of 
health information possessed by adult visitors to the fair. For this 
purpose data were collected at an exhibit booth (called ^‘The Quiz 
Comer"') in the Medicine and Public Health Building at which visitors 
were invited to take an objective health-information test. During the 
course of the Fair seven forms of tests containing in ail 225 questions 
were given. The tests covered the following subjects: {a) Preven¬ 
tion and treatment of communicable and chronic diseases; (6) preven¬ 
tion and treatment of common minor ailments; (c) nutrition; {d) 
health superstitions; {e) patent medicines; and (J) vital statistics. 
The questions were of either the true-false or multiple-choice type and 
the visitor was asked to underline the correct answer m the space 
provided.® 

1 From the nivisioQ of I»abUc Health Methods, National InsUtute of Health. 

* The Visitor Reaction study was undartaken as a means of obtaining objective data as a Rulde to the fatme 

planning of exhibits. It was supported by a grant from the Carnegie Corporation of New York. A detailed 
description of the Study will be given in the complete report which is now in preparatian. ^ 

* For true-felse Questiona, the Instructions were, “Read each of the fiHlowing statements. If you think a 

statement is true, bla<*en the space marked 'T* on the line on the answer sheet numbered the same as the 

statement; If you thfav the statement is false, blacken the space marked *F.* ” i 

For multiple-choice questions, the instructions were “In eadi question underline Coai# answer whidh you 
think is best.*’ 
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The following are typical questions constructed on the above 
subjects: 

1. A child will not contract syphilis from a syphilitic mother if she has 

been given adequate treatment during her pregnancy-T P 

2. Athlete’s foot is a very common ailment which is highly contagious 

(catching)_ T F 

3. Feed a cold and starve a fever is a good rule to follow when one has a 

cold or fever_T P 

4. Halitosis (bad breath) cannot be cured by mouth washes-T F 

5. Surgery, radium, and X-rays are the three most effective methods of 

treating cancer- T P 

6. Pellagra is caused by— • 

imsanitary living eating no red meat an unknown eating too 
conditions or green vegetables germ much rich 

food 

7. The disease with the highest death rates in infancy and in old age is— 

pneumonia tuberculosis heart disease 

8. A lump in any part of the body which begins to grow should be— 

examined by a doctor let alone unless it treated with a salve 
becomes painful and bandaged 

9. Habitual constipation is frequently corrected by— 

taking cathartics taking enemas habitually proper diet 

10. The most important single item in the treatment of tuberculosis is— 
medicine diet rest 

The response of the public to the invitation to take these tests was 
most gratifying. Motivated by curiosity, competition, or the oppor¬ 
tunity for participation 35,000 individuals took some form of the 
seven tests. Frequently *^The Quiz Comer’' was unable to accom¬ 
modate the large number of persons wishing to be tested. 

Each test form, after being marked by the visitor, was placed in 
a test-scoring machine provided through the courtesy of the Inter¬ 
national Business Machines Corporation. By pressing a button the 
operator could read the number of correct answers on a dial and give 
the visitor a numerical score, such as *‘39 correct out of 50 questions,” 
or “16 correct out of 25.” 

u.ythough this method of giving and scoring tests served the pur¬ 
poses of the study in that it provided a large number of responses to 
behavioral health questions from a heterogeneous sample of the gen¬ 
eral public,* it did not satisfy those who had taken the tests. They 
wanted to know more than numerical scores. Not only did they want 
all the correct answers, but frequently they insisted on finding out 
which of their answers was wrong and why. This demand for answers 
su^ested educational possibilities in the technique. Accordingly, it 
was decided to prepare a set of answers for one of the tests and deter¬ 
mine experimentally its usefulness. 

The answers as prepared not only gave the correct req?onse to each 
question, but also attempted to explain the answer and give some of 

< Test results by age, sex, and residence of visitors wfll be given m subsequent papers. 
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its implications for individual health behavior. For example, the 
multiple-choice statement, “The most important single item in the 
treatment of tuberculosis is (a) medicine, (6) diet, (c) rest'' was not 
considered “answered" by stating simply that rest is the most im¬ 
portant single factor in tuberculosis therapy. From the standpoint of 
health education, such didactic information would be of little signifi¬ 
cance to the individual who took the test, unless there were also an 
adequate explanation of why “rest" is the correct choice. Even so, 
the visitor, it was felt, would soon forget an answer limited to spot 
information devoid of contextual meaning. Therefore, the following 
paragraph was given as the answer to the question.* 

When tuberculosis germs enter the body, nature rushes to prevent the spread 
of the organisms. The germ has a waxy, protective coating which our body de¬ 
fenses cannot break down. Instead, the body tries to build a wall of hard, pro¬ 
tective tissue around the germ so as to block it off. To build protective tissue, 
the body’s first requirement is rest, just as an injured member must be put at com¬ 
plete rest when a bone is broken. Since breathing itself is strenuous exercise for 
a sick lung, rest in bed is the most important step toward recovery in tuberculosis of 
the lungs. When we are resting in bed, we breathe less deeply and less rapidly 
than when we are up and about. The lungs get more rest. To help the body 
carry on the healing process, a good nourishing diet is also needed. (So far, science 
has not discovered any medicine that will cure tuberculosis.) Doctors give medi¬ 
cines to tuberculous patients only to strengthen recuperative powers or relieve 
distressing symptoms. Patients should take medicine only under a doctor’s 
orders. No patent medicines will cure tuberculosis. Many patent medicines 
contain drTigs that are actually harmful to the tuberculous patient. 

When answers had been prepared for one of the tests, they were 
mimeographed and each participant was given a set of answers after 
his test was scored.® Careful observation of the behavior of persons 
receiving the forms revealed that the answers were kept and read and 
not thrown away. As a result of this successful experiment, sets of 
answers were prepared for the remaining six test forms. These sets 
have been and are being mailed to the persons who took the tests and 
requested the answer sheets. 

Since the method described has proved effective in a research situa¬ 
tion focused on testing the public's information rather than on stimu¬ 
lating interest in health education, its usefulness could be improved 
by rephrasing questions to serve the latter objective. Furthermore, 
if tests are intended for educational rather than research purposes, the 
questions used need not be such as have only one unequivocally correct 
answer. Tests could be constructed containing statements which 

• The Stady gratefcdly acknowledges the assistance of Miss Mary Connolly, Director, Division of Health 
Education, Detroit Department of Health; Dr. Norman R. Goldsmith; and The Infonnation Service, 
Division of Sanitary Reports and Statistics of the T7. S. Public Health Service in preparing the paragraphs 
of information for the 225 questions used. The Study is also grateful to the New York World’s Fair fior 
duplicating the answers that had been prepared. 

* The effect of this iwooedure on the researeh results was earefuDiy checked. The visitor^ acores were not 
materially higher on days when answers were given out than on other days. 
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are true, partly true, or false, depending on the factual situation to 
which they are applied. For example, the statement, “A successful 
vaccination produces immunity to smallpox” could be used even 
though its truth or falsity is a function of the additional factors of time 
and repetition of vaccination. Test questions might well be based 
upon statements about which there is widespread disagreement among 
health educators. For example, inclusion of such a highly debatable 
statement as, 'Tf an expectant mother drinks alcohol her child will 
have poor health” would permit the answers to contain a discussion 
of the existing research information on the known effects of drinking 
alcohol even though science has not definitely proved the truth or 
falsity of the statement. Hence, in other thm research situations, 
the procedme is quite flexible and can be adapted to many varieties of 
subject matter. 

As a means of health education, the technique of testing and 
providing answers to test questions may be used in any exhibit situa¬ 
tion in which the number of visitors is large enough to warrant having 
an attendant at a quiz booth. Elaborate designing and artistic 
construction of the booth are completely unnecessary, and the cost of 
tests and answer forms is relatively low. One health oflScer has 
already announced a plan to use the technique as part of a public- 
health exhibit in a State fair in 1940. 

The test-answer technique has a number of features which tend to 
ensure its success. 

(1) It utilizes the present very widespread interest in test situa¬ 
tions. Significant evidence of this interest may be found in the former 
popularity of ^^Ask-Me-Another” publications and, more recently, 
of radio quiz programs, currently rated as appealing to the largest 
audiences on the air. 

(2) The competition present in a test situation is a powerful incen¬ 
tive toward taking tests and reading the answers to compare results. 
Groups of individuals approach a test competitively; each person 
strives to show superiority over others in the group. A person, not 
part of a group, frequentily competes against the unknown; tries to 
get the highest score or, if less confident, tries to exceed the average 
score. 

(3) The test-answer technique permits active public participation 
in an interesting form of health education. It arouses curiosity which 
accelerates learning. There is only a slight difference of form between 
a pamphlet of information and a set of answers covering the same 
subject matter; but the latter is a much more effective educational 
instrument. Interest in the informational aspect of the test is stimu¬ 
lated by answering or attempting to answer the questions. An 
individual may pay little, if any, attention to a conventional presen¬ 
tation of factual material on cancer, syphilis, tuberculosis, nutrition, 
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or preventive health services, for example, but he is interested in the 
answers to a test he has taken. Furthennore, he is chiefly concerned 
with the answers he did not know or the answers about which he had 
some doubt. The motivation for learning is therefore directed to the 
subject matter in which learning is necessary. 

SUMUABT 

A technique for educating the public in health by means of testing 
and providing answers to test questions was devdoped as a byproduct 
of a study conducted cooperatively by the American Museum of 
Health and the Public Health Service at the Medicine and Public 
Health Building at the New York World’s Fair. It is suggested as 
an effective, simple, and inexpensive procedure applicable to other 
mass health education situations. 

SIPHONAPTERA; NOTES ON TWO CALIFORNIA SPECIES^ 

By Wm. L. .TcIiIiISON', Assistant Parasitologtst, United States Public Health Service 

Carteretta earteri Fox 1927 was described from a single male and 
Monopsyllus forncusis Jordan 1937 was described from 2 females. A 
large series of fleas from the Hastinp Natural History Reservation in 
Monterey County, Calif., received Recently through the courtesy of 
Dr. J. M. Linsdale, Director of ^e Reservation, contained speci¬ 
mens of both sexes of these species. 

Carteretta earteri Fox * 

The male flea from which this species was described was collected 
on a wood rat, Neotomafascipes, at Los Angeles, Calif., in 1925. 

Female .—^The head is shown in figure 1. Characteristic of this 
genus is the genal ctenidia of 3 heavy spines of which the second 
nearly covers the first. Eyes well pigmented in both sexes in contrast 
to description by Fox. Antennal groove continuous across the dorsum 
of the head. Labial palpi 5-jointed, extending about two-thirds the 
length of anterior coxae. Pronotal ctenidia of about 16 spines. Fine 
bristles on lower two-thirds of inner coxal surface near the anterior 
edge. Five plantar bristles on all tarsi, first pair placed between 
second pair. Apical spinelets on tergites 1 to 5. Antepygidial 
bristles 3 on each side, inner one shortest. Length of style about 4 
times its basal width, taperu^, with sii^le long terminal bristle. 
Three stout, straight, spine-like bristles near ventral angle of anal 
stemite. Stemite 7 is shown in figure 1. It bears no sinus, sderifica- 

1 From the Ro(d:y Mountain Laboratory, Hamilton, Mont, Division of Xofectloas Diseases, National 
Institute of Health. 

* Transaotiona of the American Entozndogical Society, 83: (1027). 
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tion, or prominent lobe on tiie posterior margin. Eeceptaculum 
semmis is figured. 

Allotype female from Peromyscm mmicfuMus, Hastings Natural 
History Eeservation, Monterey County, Calif., November 28, 1938, 
was deposited in the collection of the Eocky Mountaia Laboratory. 

The modified abdominal segments of the male were described by 
Fox but not illustrated. The clasper and stemite 9 are therefore 
figured (fig. 1). 





The collection from the Hastings Eeservation, received from Dr. 
J. M. linsdale, contained the following specimens: Two males and 1 
female (allotype) from Peromyscm rnmiotdatus, 2 hosts, December 
1938, November 1939; 1 male from Peromyscm traei, 1 host, January 
1939; and 7 males, 10 females from Perognatkm caMJormcm, 9 hosts, 
October, November, and December 1938, April 1939. 



STCRNITCS as 



PiatTBE Zr^M<mop9pll;uA eumoCpi (left). MonopspUus formeis (right). 


Male .—^The male, like the female, ^ows very close relationship to 
M. eumolpi (Rothschild) 1905, but the differences are considered 

SNovitates Zoologicae, 40: 263 (1937), text JOgore iSL 
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sufficient to warrant its retention as a valid species, especially when 
compared with specimens of M. eumolpi from California. In males of 
both species the first segment of the mid tarsus is elongate and bears 
on its posterior side a very characteristic fringe of loi^ thin bristles. 
M.fomacis differs from M. eumolpi mainly in the modified abdominal 
segments which are figured for both species (fig. 2). In M. fomada 
the immovable process of the clasper is longer and broader. The 
movable process is narrower. The spines on the latter are shorter, 
heavier, and straight, in contrast to slightly curved spines in M. 
eumolpi. Stemite 8 is broader, shorter, and has fewer ventral bristles. 
It bears a pair of posteriorly projecting filamentous plumes. 

The seventh stemite of the female is also refigured for M. fomada 
and M. eumolpi (fig. 2). 

Allotype male from Eidamiaa merriami, Hastings Natural History 
Eeservation, Monterey County, Calif., July 18, 1939, was deposited 
in the collection of the Rocky Mountain Laboratory. The coUeclion 
from Hastings Reservation also contained 5 males and 24 females 
collected in April, June, and July 1939 from 12 chipmunks, E. merri¬ 
ami, which appeared to be the normal hosts. 

SPECIMENS PIGtntED 

Carteretta carteri, male from Peromyscua truei, female (allotype) from 
Peromyacua manieulaiua, Hastings Natural History Reservation, 
Monterey Coimty, Cahf. 

MonopayUua eumolpi, male and female from Eutamiaa sp., Alpine 
County, Calif. 

MonopayUua forriada, male (allotype) and female from Eutamiaa 
merriami, Hastings Natural History Reservation, Monterey County, 
Calif. 

ORNITHODORUS HERMSI: FEEDING AND MOLTING 
HABITS IN RELATION TO THE ACQUISITION AND TRANS¬ 
MISSION OF RELAPSING FEVER SPIROCHETES ^ 

By Gobdok E. DiLVis, Bou^eriologitt, and Mabt E WAnKBic, Laboratory Aasistant, 
Untied States I*ubhc Health Sermce 

Two species of OmUhodoruavniih which we have worked extensively, 
viz, 0. turieata and 0. parkeri, feed only once between molts. How¬ 
ever, we have found that during the winter months the immature 
stages of 0. hermd may feed several times without molting and that 
incident to these multiple intermolting feedings this tads: may acquire 
and transmit spirochetes. 

' FrooEL tbir Rooky Mountain Laboratory, Hamilton, Mont, Division of Infeolloas Diseases, National 
iQstltateof HealUL 
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In January 1937, 30 0. heimsi first stage nymphs engorged on a 
normal white rat. The nymphs failed to molt within the usual period 
and were given further opportunities to feed. Ten died without 
molting or further feeding. Of the remaining 20, 16 engorged fi*om 

2 to 4 times before molting. Seven engorged from 2 to 3 times in the 
second nymphal stage, and 4 engorged from 2 to 3 times in the third 
stage. These findings sij^gested a study of spirochete transmission 
in conjimction with this multiple feeding habit between molts 

In Jime 1938, two series of observations were started, one by the 
junior author (experiment 1) in the Hamilton, Mont., laboratory and 
the other by the senior author (experiment 2) in a temporary labora¬ 
tory at Laramie, Wyo. The Hamilton laboratory is located at an 
elevation of approximately 3,500 feet and the Wyoming laboratory 
at about 7,000 feet. The latter is well within the usual elevation 
range of 0. hermsi. 

Immediately after feeding all larvae wore placed in individual shell 
vials, numbered serially, and stored in humidity jars at room tempera¬ 
ture. Daily obsen^ations were made for molts. 

EXPEEIMENT 1 (FIGURE l) 

On Jime 22 and 24,1938, 45 larvae engorged on a white rat inlected 
with a hermsi strain of spirochetes. Eighteen died at the time of 
molting. Of the remaining 27, 23, as first nymphs, were allowed to 
feed again on a white rat infected with the same strain. Only 20 
ticks, 13 females and 7 males, siuwived to the adult stage. 

Multiple feeding between molts began in October when the ticks 
were in the second and third nymphal stages. In the second stage, 

3 engorged 3 times and one 4 times. The remaining 15 fed only once 
as second stage nymphs but each engorged 3 times m the third stage. 
These feeding periods covered the months of October, November, and 
December, and ended in January. The ticks were then placed in a 
room at a daytime temperature of approximately 80° P. Molting, 
at this temperature, began in late January and February. 

Transmission. —^T^hirteen (65 percent) of the 20 ticks that survived 
to the adult stage transmitted spirochetes 1 or more times, while 
7 (35 percent) failed in transmission. Of the 13 females, 61 percent 
were positive, and of the 7 males, 71 percent. Six (46 percent) of 
the “positive” ticks transmitted spirochetes one or more times during 
the multiple feeding period. 

EXPERIMENT 2 (FIGURES 2 AND 8) 

One hundred and six larvae from 3 successive lots of eggs deposited 
(June, July, and August) by the same female were used. Thirty- 
eight died at the larval or first nymphal molt and 3 additional deaths 
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Figuhe 2.—Coatinued. (Sci* notes following first section of figure.) 
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FiorRB 2.—Continued. (See notes following first section of fleuro.) 
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FiGUBE 2.<—Concluded. (See notes following first section of figure.) 





















































































Mardi22,194a 


600 


mil 

_L 

n: 

_L_i 

n 

1 1 



“i 

___1 

*** 

1 

CO 



■ 


t S s 

1 1 1 
s a s 
» 1 1 

S = 2! 

IH* 

tu 

■ 


■ 


9K 

1 

K 

*1 

impi 


n 

- 1 

n 

1 1 


i 

n 

_! 


1 

8 





s S! s 

1 1 » 

e a s 

1 t 1 

fi s » 




■ 


t 

* 

M 

•1 

1 

<4 

mi 

_1 

□ 

■ ■ I »■ 1 

□ 

1 



n 

■■■- 1 


1 

CO 

r-- 

■ 


■ 


• 

•» 

1 

1 

fM 

CM 

■ 


■ 


iS 

1 

A 

K 



1 


1 1 


I 

n 



1 

r- 

r- 

$ 

1 

2 

•4 

1 

$ 

1 

• 


il ^ 

sis 

1 • * 
s = a 

CM 

* 

n 

1 

A 

M 


■ 


s 

t 

A 

«( 

A 

imi 

!■■■■■ 


1 


1 1 






+ 

fs 

s 

1 

« 


s 

1 

s 

• 


s S S 

s a Si 

« I • 

a = a 

•b 

m 



. ... 


1 

imi 

!■■■■■ 


1 


1 1 




_ 


«. I 

fQ 

S 

s 

1 

• 

o 

« 

•1 

1 

$ 

1 


sSs 

1 1 < 

13 a s 

1 1 f 

2 = 2 

0) 

CM 

■ 


■ 


s; SI 

1 1 

•l A 

H 



1 

r 

1 1 


1 




_ 

P! 

% 

c 

• 

ID 

(D 

« 

1 

• 


8 S S 

sis 

1 1 • 
a = a 


s 

1 

« 

M 

1 


■ 


■ 


\mmmm 


1 

r 

1 f 

□ 

1 




1 

F 





si! ? 

S a ^ 

? 1 » 
0=2 




■ 


» 

n 

i 

N 

1 

A 



n 

I J-- 

r: 

1 1 

r 

■h 

n 



+ 


rt 

A 

1 

« 




8 i S 

' ' O 

2 S 8 

i t * 

s = a 


• 

n 

1 

n 

N 


1 

1 

■ 

■ u 


n 

1 < 


I i 


1 


i— 

m 

_ ! _ 

0) 

(0 

$ 

1 

s 

• 



<p 

8 S 8 

2 S 

1 1 > 
o s 2 

(O 

(U 

7 

A 

N 

t 


■ 

1 

■ 

TICK NO. 

? A 

ae u 
< u 

j 

o 

s 

L 

< 

11 

a 

bt! 

1- 

j 

o 

2 

ZMD NVMPHAL 

feeding 

H 

O 

2 

< 

z 8 
o y 

3'^ ■ 

H 

O 

2 

•J * 

< 1 

|l 

is 

1" 

K 

o 

2 

H 



X u 


S 

I 


uj o 

t 3 

S ? 

i 1 

11 


11 
S I 















































































501 


Marob2%104O 





1 


1 1 


4- 




4- 

94 

ft 

S 

• 

£> 

ft 

ft 

» 

s 

as? 

is a 
• • 1 
a = - 


0 

•• 

0 

M 

oh 

(M 

(VI 



ft 

« 

ft 

0 

rriRT 



1 


1 1 


1 




1 

92 

« 

m 

a 

2J 

0 

« 

ft 

t 

£ 

ft a ft 

1 • • 

T ? ? 

fi = a 

tCi 

OJ 

0 

m 

m 

a 

•b 

2 



ft 

a 

1 

0 

1- 



1 


1 t 






1 

o> 

« 

n 

a 

« 

iO 

ft 

t 

ft 

0 

£ 

M ? 

a - «M 

1 » • 

a = a 

•b 

m 

n 





ft 

« 

1 

0 




1 


1 1 






+ 

06 

ft 

a 

« 

o 

ft 

ft 

1 

0 

£ 

sS a 

£ X a 

1 • » 
o = a 

o¥ 

£ 

CJ 





ft 

1 

• 

0 

rs 



1 


1 i 






1 

89 

■ 

r 

ft 

1 

ft 

« 

0 

£ 

sis 

1 • » 
a s 

1 I • 

a = a 

Of 

<o 

(M 





ft 

s 

0 

\r~Ei 



1 


t t 


1 




1 

68 

ft 

a 

• 

s 

ft 

1 

r» 

ni 

1 

0 

£ 

is a 

1 • • 
as a 


ft 

1 

ft 

t 

o» 

2 



ft 

1 

ft 

1 

M 

||■Q|I 



1 


1 1 






1 1 

87 

ft 

g 

0 

£ 

ft 

1 

ft 

0 

r- 

s S a 

?M 

a = a 

1 

l-b 

cn 





ft ft 

ft ft 

i A 

im 



1 


1 t 


1 




1 

99 

ft 

a 

• 

£ 

ft 

1 

0 

0 

1 

0 


si a 

e s a 

t 1 * 

o = a 

2 

ft 

1 

0 

0 

Of 

2 



ft 

1 

r. 

0 

1 

0 




1 


1 + 


1 




1 

84 

S 

g 

1 

0 

£ 

ft 

1 

ft 

1 

0 


ft ft ft 
fi 2 ft 

a = a 

O 

Of 

s 

• 

0 

0 

Of 



0 

n 

1 

0 

0 

1 

0 

n^=n 



1 


i 1 






i * "" 

82 

ft 

a 

• 

£ 

ft 

1 

0 

S 

ft ft 7 

•a 0 

1 * * 
e = * 

S 

(VI 





ft ft 

1 • 

a ft 
■ 1 

M *1 

TICK NO. 

LARVAL 

rCEDlNO 

.j 

o 

2 

ii 

z S 

1- w 

2*^ 


£ e 

ii 

15 

5 

O 

2 

Ii 

ss 

§s 

of 

H 

o 

2 

ii 

z 8 

ss 

o 

2 

<9 

Is 


«0935T*—40-2 


FxoxjBg 8.~0outlntied. (See notes following first section of figure.) 
















March Z!, Wll 


ik)2 


l■all 



\ 


1 1 

**— 





1 

)06 

1 

S 

s? 

« 

m 

« 

Oi 

<0 

S § 8 

1 » • 

2 S « 

1 t 1 

Of 

g 





9 

in 

1 

(W 

M 

« 




2 = - 






Ol 

nai 



1_ 


t i 


1 




1 

103 

«n 

Wl 

1 

• 


n 

1 

ni 

» 

*0 

“ T * 

2 = - 


9 

19 

t 

s 

Of 

g 



9 

<9 

1 

m 

AI 

1 

A* 

mra 



1 


i 1 i 






1 

102 

rt 

£ 

« 

n 

« 

g 

jH 

•b 

to 





Si 

1 

n 

U 

1 

o 


0 

1 

ml 






1 

Al 

■ai 



1 


1 i 






1 

001 

« 

1 

s 

1 

« 

£ 

n 

1 

» 

g 

u 

2 2 
<9 IQ 

( < * 

2 ^ 

1 1 > 

2=2 

•b 

o 

CM 





Si 

1 

19 

AI 

1 

m 

rzF 

IHBHHHIi 


1 


* 1 






1 

66 

0 

n 

1 

12 

1 

« 

s 

0 

M 

0» 

g 

8 ^ S 
* 4 * 

9 2 • 

1 1 1 
o - » 

b 

o 

CM 





1 

(U 




1 


1 1 






1 

98 



8 

• 

0 

«l 

1 

A 

F 

N 

sSs 

* i 

• 2 AI 

lih 

Of 

U> 





9 

n 

ft 



r" 

1 


1 t 






+ 

97 

H 


P 

n 

AI 

S 

■ 

0+ 

CM 

m 

j 




ft 

1 

o 

1 

Hi 


1 

9 








T 

ft 

TICK NO 

j ® 

1 ^ 

H 

.J 

O 

2 

l«T NYMPHAL 
FEEDING 

5 

o 

2 

£ G 

2 Z 

z s 
z m 
o w 

f- 

-j 

O 

2 

h 

> u 

* tu 

r 

H 

o 

2 

1 s 

It G 

Z in 

H 

O 

2 

O 

t]i 

is 

< h. 


FiotiKS 3 —Condnded (See noteb following first section of figure ) 






















































503 March 22.1940 

occurred before the adult stage was reached. Only the remaining 
65 ticks are considered. 

Injective feedings .—The infective feedings were as follows: 27 as 
larvae and first njrmphs, 11 as first and second nymphs (fig. 2), and 
26 at the second feeding in the second nymphal stage (fig. 3). One 
tick (No. 78) was not given an infective feeding but is included since 
it showed multiple feedings in the first nymphal stage and an unusually 
long premolting period. 

Although it cannot be stated that all ticks were given equal oppor¬ 
tunities for feeding, frequent occasions were afforded. Multiple 
feedings occurred in the first nymphal stage in one tick, in the second 
nymphal stage in 27 ticks, in the third nymphal stage in 26 ticks and 
in the fourth nymphal stage in 2 ticks. The period of multiple feed¬ 
ings between molts was approximately the same as in experiment 1, 
i. e., from October to January. Only 9 ticks molted regularly. In 
contrast, during the summer of 1939, April to August, 142 ticks were 
reared to adults and all molted regularly. The months of October 
to January were obviously a rest period in relation to molting, but 
not in relation to feeding. 

Transmission ,—Of the 65 ticks reared through to the adult stage, 
34 were females and 31 males. Of the 38 ticks given 2 infective 
feedings, 18 were females and 20 males. Nine (60 percent) of the 
females were positive at one or more feedings, while 17 (81 percent) 
of the males showed successful transmission. 

Of the total positives, 9 males and 5 females (53 percent) showed 
successful transmission during the multiple feeding period. 

In the 2 experiments, of a total of 85 ticks reared to adults, 15 (8 
males, 7 females) required only 2 nymphal stages; 65 (27 males, 38 
females) required 3; and 5 (4 males, 1 female) required 4. 

SUMMARY 

During the period October to January, 76 of 85 Omithodorus hermsi 
(88 percent) engoiged more than once in one of the nymphal stages. 

Of 58 ticks given 1 or more infective blood meals in the larval or 
first and second nymphal stages 38 (65 percent) later transmitted 
spirochetes. Nineteen (50 percent) of the ‘'positive'^ ticks trans¬ 
mitted spirochetes dxiring the multiple feeding period. 

Of 26 ticks that received their infective blood meal during the 
multiple feeding period 6 (23 percent) subsequently transmitted 
spirochetes. 

CONCLUSIONS 

1. As observed under experimental conditions O, hermsi passes 
through a molting rest period during the fall and winter months, but 
may continue to ingest blood. 
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2. Ticks may acquire and transmit spirociieteo durmg multiple 
feedings between molts 


RELAPSING FEVER: DATA IMPLICATING 0RNITH0D0RU8 
HERMSI AS A VECTOR IN NORTHERN IDAHO' 

By CoRXEiJtJS B. Philip, Medical Eniomologuii and Gordon E. Davis, 
Bacteriologist United States Piiblic Health Set vice 

In August 1937, two persons of a group of six staying in a summer 
cabin on Moscow Mountain, 6 miles northeast of Moscow, Idaho, 
developed proved cases of relapsing fever, while two others had 
illnesses characteristic of this disease. Moreover the histories of 
illnesses of at least two other persons that visited the same premises 
in previous years are su^estive of relapsing fever. A few ticks, 
which were later identified by Entomologist R. A Cooley as Omir 
thodorus hermsi^ were recovered from the cabin as early as 1931 by 
T)r. C. L. von Ende, of the University of Idaho. 

This was the first record of this tick outside of Califomia, where 
it is an accepted vector. More recently, however, it has been shown 
to be a transmitting agent in Colorado (Da\'is, 1939). 

PREVIOUS HISTORY 

The summer cabin involved was built about 1920 on a secluded, 
heavily timbered knoll of Moscow Mountain with open farm land 
on aU sides. The two-storied cabin is constructed of rough pine 
lumber (but unusually tight), on a close-fitting rock and mortar 
foundation. It has double-boarded floors and building paper is 
tacked to the studding inside. The only animals seen or captured 
in the building have been occasional mice {Microtus). There are 
pack rats and chipmunks in the vicimty but neither appeared to have 
ingress. The owners were very fastidious about posSble rodent 
infestation, even before knowledge of the presence of ticks. 

Following correspondence with Professor Claude Wakeland, of the 
University of Idaho, regarding complaints by the owners and their 
friends of posSble tick bites during overnight stops at the cabin, 
first noticed in 1931, one of us (O. B. P.) visited the cabin, first in 
company with the owner in June 1932, then in the same month in 
1934 and also in 1936, and finally in September 1938. During the 
first visit, a live bait of white rats and a guinea pig in cages over 
wood shavings and building paper on the bedroom floor resulted in 
the capture of four adult ticks, two nymphs, and two larvae. The 
early stage ticks were engoiged, having apparently fed on the white 

I Trom tbe Rooky Mountain Laboiatory, Hanultozu Mont., Dlyislan of Infeotioos Diseases, National 
Inatitnte of Health. 
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rats. None was captured during a brief visit in 1934. The above 
procedure also failed during a 10-day stop in 1936; however, one 
nymph was recovered from the bedding after biting one of us spend¬ 
ing the night there. At this time nearby rodent habitations, par¬ 
ticularly ground squirrel and pine squirrel nests, were examined and 
numbers of mice were trapped without finding any outside source of 
ticks. 

Following the 1932 visit, the cabin was sealed as tightly as possible 
and fumigated heavily with cyanide gas. Except briefly in 1936, 
overnight stays by visitors were not resumed until 1938. In May 
and June of that year, week-end guests slept both upstairs and down 
without noticing any annoyance. During August, however, the 
cabin was occupied more or less continuously by the six people pre¬ 
viously mentioned and by two of them for the entire month. 

During a 4-day visit in September 1938, following the reported 
illnesses, a thorough recheck of the building, including the eaves, 
attic, subflooring, and the foundation, failed to reveal evidence of 
rodents, and only three nymphal ticks were taken by animal bait. 
One of us slept in the cabin for 3 nights and made several examina¬ 
tions by flashlight each night. 

CASE HISTOEIBB 

R. C. L., his wife and child, aged 29, 31, and 3 years, respectively, 
stayed at the cabin for 2 weeks beginning August 1, 1938, and during 
the first week skin reactions due to bites were noticed on all three. 
The parents slept in a double cot touching the wall at the head; 
the child slept separately in a bed not touching the wall, and had no 
subsequent illness. On August 18, both husband and wife became 
ill with chills, headache, and some vomiting and muscle soreness. 
The wife, being a graduate nurse, observed temperatures, hers reaching 
103.6® on August 19, and her husband^s 106® on August 20, on which 
date both returned home for treatment. 

Each had three subsequent relapses, dates of onset of the husband’s 
being August 26, September 2, and September 24, respectively, and 
of the wife’s, August 30, September 11, and October 1. The latter 
was also somewhat indisposed about September 23, Blood films 
made by Drs. Bird and Myhre of Spokane on September 2, during 
the husband’s third relapse, showed spirochetes. Mapharsen was 
administered to both at the onset of the third relapse. No further 
illness was experienced by either. 

Also beginning August 1, R, W. H., aged 29, and his wife slept 
at the cabin in an adjoining room for about 2 weeks before bites were 
noticed. However, during the last week, Mr. H.J on arising one 
morning, found one tick in the bedding and another attached between 
his shoulder blades. Unfortunately both specimens were destroyed- 
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Up to this tune, all bites had been attributed by these people to 
bedbugs. 

M. C., aged 13^ years, spent only 2 nights at the cabin, the first 
on August 11, the second on August 20, to take care of the L. child. 
She slept in the bed previously occupied by the L's but was not 
conscious of bites either night. Her first period of illness began 
August 26 with chills; maxnnum temperature was 104.5®. Kelapses 
occurred on September 4, 10, 17, and 27 with fever, muscle soreness, 
headache, some nausea, and drenching sweats as the fever “broke”; 
masdmum temperature observed was 106°F. during the third relapse. 
Spirochetes were found in the patient's blood by Drs. Loehr and 
Klaaren during the last two relapses and the diagnosis was confirmed 
by animal inoculation. Mapharsen was given on September 30 and 
no further relapses occurred. 

Mrs. A. L. S., aged 75 years, had a presumed infection in August 
1936, following week-end visits to the same cabin. About August 2, 
she felt weak and unable to do customary work. Several days were 
spent in bed with reported high fever, muscle soreness, chills, and a 
terminal drenching sweat. She remembered an unusual and per¬ 
sistently itching “mosquito bite” on the neck which was called to the 
attention of others of the family. A physician was subsequently 
consulted on August 11 and again on August 26 for “shingles and gall 
trouble.” Both illnesses were accompanied by chills, low fever, and 
heavy sweating. There was also loss of weight. These illnesses may 
have been relapses due to a spirochete infection. 

The owner of the cabin, a man 61 years of age, also had possible 
relapsing fever in late July and August 1931. He had five sudden 
onsets of fever and headache about a “week apart” followed by 
sweats that drenched the bedding. This iUness was attributed to 
“summer flu.” 

In view of the fact that there are many other summer dwellings in 
the same area, the localization of both observed cases and the ticks 
to a single cabin is puzzling. The nearest known cases have been 
several near Trail, British Columbia (Palmer and Crawford, 1933), 
and one presumably mfected near Walla Walla, Wash. (Tollefsen, 
1935). 

EXPEBIMENTAIi OBSERVATIONS 

Daily blood examinations were made of the animalfl used as live 
bait (eight white rats and one guinea pig), with the results indicated 
below. The ticks taken were also tested by feediog on white rats, 
and part of them by subsequent injection into other rats. 

19S2 ,—Two rats and one guinea pg were exposed in the cabin for 
3 days and nights; three other rats were bitten, respectively, by one, 
two, and three of the captured ticks; and two rats were injected with 
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three and four ticks each (including two each of tliose fed above). 
The blood films from six rats remained negative during an observation 
period of 3 weeks. One of the tick-injected rats died on the sixth 
day of unknown cause, but the films made up to that time were 
negative. 

19S8 .—Six rats were exposed in two places in the cabin for 4 nights; 
three others were later bitten by the three nymphal ticks taken in the 
traps. AH remained negative. 

Blood films from two rats injected with blood from M. C., taken 
during the fourth relapse, showed nothing, but the brain of one and 
the spleen of the other, removed on the thirteenth and sixth days, 
respectively, each produced infection in one of three transfer rats. 

One of two rats injected with blood from the same patient taken 
during the fifth relapse remained negative; the other showed spiro¬ 
chetes on the ninth day. This strain, after passage through other 
rats, was successfully transferred by the feeding of third-stage 0. hermsi 
njnnphs that fed on an infected rat in the preceding stage. The ticks 
used were from a proved noninfected stock from California, 

Five other rats received, respectively, brain tissue from one field 
mouse (Microtvs), two chipmunks, and two pine squirrels taken near 
the cabin. These brains had been preserved in 60 percent buffered 
glycerin. All test animals remained negative. 

SUMMARY 

The occmTence in a cabin on Moscow Mountain, Idaho, of relapsing 
fever cases in association with a known vector, Omithodorus hermsi, 
is reported. Diagnosis was confirmed by laboratory procedure and 
one of the strains recovered was successfully passed between white 
rats by a previously noninfected California strain of 0. hermsi, 
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PROVISIONAL NATALITY AND MORTALITY FIGURES FOR 

1939 

According to provisional figures recently issued by the Bureau of 
the Census,^ favorable health conditions, as interpreted by the 
general mortality rate, continued to prevail in the United States in 
1939. 

The provisional crude death rate for 1939 is given as 10.7 per 1,000 
population, as compared with the same provisional rate in 1938 and 
a final rate of 10.6. A significant further reduction is shown in 
infant mortality, with a provisional rate of 48.2 per 1,000 live births 
as compared with a similar rate of 50.5 in 1938 and a final rate of 51.0 
for that year. This is the first time that the infant mortality rate 
for the coimtry as a whole has been below 50. 

The provisional birth rate of 17.5 per 1,000 population in 1939 
indicates a slight decline from the preliminary and final rates of 17.7 
and 17.6, respectively, for 1938. 

The following table gives the provisional figures for 1939 and 1938 
and the final, complete figures for 1938. The birth and death rates 
are computed on the basis of the estimated population of the United 
States as of July 1, 1937. The population factor is not involved in 
the infant mortality rates, which are based on the number of live 
births. 



1939 provisional 

1938 

Number 

Rate 

Fro visional 

Final 

Number 

Rate 

Number 

Rate 

Births *_ _ 

Deaths*_ 

Inihiit mortality * _ _ _ 

2,083,475 

1,287,278 

88,651 

17.5 

10.7 

48.2 

2,140,000 

1,287,046 

96,944 

17.7 

10.7 
50.5 

2,286,062 

1,381,391 

116,702 

17.6 

10.6 
61.0 


1 Rates per 1,000 estimated population as ot July 1,1937. 
3 Rates per 1,000 live births. 


The provisional figures and rates for 1938 and 1939 are computed 
from monthly reports to the Bureau of the Census and for some 
States do not include the entire year. While the figures will not 
agree with the final, complete tabulations, there are certain compen¬ 
satory factors which make them closely approximate the finn.1 figures, 
as may be seen by a comparison of the provisiogaal and final figures 
for 1938. 

If approximately the'same proportionate difference between the 
preliminaiy and final figures obtains in 1939 as in 1938, a very alight. 
increase in the number of deaths may be expected in 1939 as com- 
pared with the preceding year, but it appears unlikely that the death 


t iCoBthly Vital Statlstlos BuUetiii, toL 2, No. 13 (Fabrua^ 7, 1940). Boreaa of the Census, Depart- 
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rate will be more than 10.7 per 1,000 population. The final rate for 
1939 may even be as low as the minimum (10.6) in 1938, especially if 
the estimated population as of July 1, 1937, is an imderestimate for 
1939. 


BIRTHS IN NEW YORK STATE 

According to a recent issue of Health News,^ published by the New 
York State Department of Health, the birth rate for New York State 
during 1939 was 13,7, with one exception the lowest rate ever re¬ 
corded. The rate for 1938 was 14.0, and the annual average for the 
years 1934-38 was 13.9. In connection with the decreasing birth 
rate, Dr. Joseph V. DePorte, Director of the Division of Vital Sta¬ 
tistics, made the following interesting comment: 

The reduction so far recorded in the birth rate seems to represent mainly the 
intentional limitation of size of family and not the attenuation of the natural in¬ 
stinct of parenthood. It may not be generaUy known that there has been little, 
if any, decrease in the number of first births, and that this has been true, only to 
slightly lesser degree, of second births. Here are some interesting figures drawn 
from the experience in our own State: In 1928 the total number of birtlis in up¬ 
state New York was, in round numbers, 97,000; the number of first births, 29,000. 
Ten years later the number of all births was 88,000, a decrease of 9,000; while the 
number of first births (34,000) showed an increase of 5,000. The total birth rate 
has decreased from 17.5 to 14.4, but the corresponding number of first births in 
every 1,000 population has increased from 5.3 to 5.6. In the same decade there 
has been, also, a slight increase in the number of second births, from 22,000 to 
23,000. The decrease in the total number of births has been due entirely to 
fewer births of the third and higher orders. 


COURT DECISION ON PUBUC HEALTH 

County tat for promotion of public health. —(Mississippi Supreme 
Court, Division B; Yazoo and M. V. R. Go. v. Bolivar County et al., 191 
So. 426; decided October 16, 1939.) A 1932 law of Mississippi, as it 
applied to the defendant county, empowered the board of supervisors 
to levy an annual tax of not exceeding 5 mills for all general county 
purposes, exclusive only of levies for roads and bridges and schools. 
There was a proviso that counties having an assessed valuation of 
less than $8,000,000 and having no bonded indebtedness could levy an 
additional mill to maintain a full-time health unit. A 1938 statute 
authorized county boards of supervisors, in their discretion, to levy 
annually a special tax of not exceeding 1 mill for the treatment of the 
indigent sick and the promotion of the public health, and, further, 
provided that all revenue derived from the tax should be covered into 
the county public health fund and be subject to the appropriation of 

»Health News, vol. 17, No. 9, February 26,1940, 
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the boards of supervisors as the statutes provided for the purposes 
mentioned. 

The defendant county, for the fiscal year 1938-39, levied a 5-mill 
general county tax and a 1-mill public health tax. Such county, hav¬ 
ing more than an 88,000,000 assessed valuation and a bonded indebt¬ 
edness, did not come vithin the proviso of the 1932 law referred to 
above. In a suit to recover taxes paid under protest the plaintifi 
contended that, since the defendant county had levied the maximum 
5 miUs for aU general county purposes, the additional 1-miU levy was 
excessive under tlie 1932 statute. In other words the contention was 
that the i - mill levy provided for in the 1938 act should have been 
included in the 5 mills limitation for general cormty purposes xmder 
the 1932 act. 

The supreme court affir med the judgment of the lower court in favor 
of the county. The court said that the 1938 law had the effect of 
removing the proviso from the 1932 law. “It is dear,” said the 
court, “that any county, under this chapter, is authorized to levy the 
1 mill as a special tax, and that it was not intended to be included in 
the general county taxes.” 


NOTIFIABLE DISEASES IN THE UNITED STATES, 1938—A 

CORRECTION 

In the morbidity and mortality summary for 1938, which appeared 
in the Public Health Reports for Marct' 8,1940, the figure for smallpox 
on page 426 should have been 14,939 instead of 49,319. The correct 
figure is given in the table on page 428 of the same issue of the Public 
Health Reports. 


DEATHS DURING WEEK ENDED MARCH 2, 1940 


tlie Weekly Health Index, Issued by the Boieau of the Census, Department of Commerce] 



Weekended 
Mar. 2,1940 

CoiresiMnd- 
tag week,1939 


9,346 

9,fi00 

86,696 

498 

684 

4,831 

66,104,679 

15^157 

12.0 

10.6 

10,021 


Total di^aths/drst 9 weeks of vear_ _ . 1 

86,668 

670 




6,004 

67,876,040 

16,006 

12.4 

10.8 








































PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MARCH 16, 1940 

Summary 

The incidence of all of the 9 important communicable diseases 
reported weekly by telegraph to the United States Public Health 
Service was below the median expectancy for the week ended March 
16, based on the figures for the median week of the years 1936-39. 

As compared with the preceding week, the number of cases of 
influenza dropped from 9,590 to 6,740, and aU of the other diseases 
registered a decline except poliomyelitis, scarlet fever, and typhoid 
fever. The number of cases of poliomyelitis increased from 12 to 19, 
with 3 cases, the largest number reported from any one State, being 
recorded for Texas. 

For the first 11 weeks of the current year, the accumulated totals 
for all of these 9 diseases, except infiuenza and poliomyelitis, have 
remained below the medians for the corresponding period of the years 
1935-39. This favorable condition applies to most of the geographic 
areas. The incidence of diphtheria has been about 65 percent of the 
median expectancy, of measles about 40, of meningococcus meningitis 
about 30, of scarlet fever about 70, of typhoid fever about 60, and of 
smallpox about 25 percent. 

For the current week, 27 cases of smallpox were reported in Okla¬ 
homa (42 cases for the preceding week), 1 case of Rooky Mountain 
spotted fever was reported in Virginia, 1 case of imdulant fever and 
1 case of tularaemia were reported in Maryland, and a total of 14 cases 
of endemic typhus fever was reported, of which 7 cases occured in 
Texas and 4 cases in Oeorgia. 
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Telegraphic morbidity reports ftom State health officers for the week ended March 16, 
1940j and coinpaiison with corresponding week of 1939 and 6-year median 

In these tables a zero indicates a definite report. Tphile leaders imply that, although none were reported, 

cases may have occurred. 


Meningitis, men¬ 
ingococcus 
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Telegraphic morbidity reports from State health '^{Uccrs for the week ended March 16, 
1940f and comparison with conaponding week of 1939 and 3-ycar median —Con. 



Diphthorio 

Iniluenzi 

Mea'5l“s 

MenlnscitU, mon- 
moncoeciis 

Blvislon and State 

Weekended 

Me- 

Week ended 

Me- 

Week ended 

Me- 

Wwk ended 

Me- 


Mar. 

16, 

1940 

Mar* 

18, 

1939 

dian, 

1916- 

39 

Mar. 

16, 

1940 

Mar. 

18. 

1939 

dian, 

1935- 

39 

Mar. 

16, 

1940 

Mar. 

18, 

1939 

dim, 

igs-v 

39 

Mar. 

16, 

1940 

18, 

1939 

dim, 

1935- 

39 

PA-cmc 

■ 












WastJlngtnn __ 


2 

2 

11 


1 

653 

421 

221 

0 

1 

1 

_ 


4 

0 

31 

iis 

83 

421 

45 

45 

0 

0 

1 

Oplifnmlft- _- 

|K 

36 

35 

211 

209 

215 

533 

4,248 

885| 


1 

4 








'Tfttftl _ 


m 

M 


16,921 

8.852 

7,176 

16,373 

15,373' 

‘ 39 

54 

159 



1 

11 weelfs 

4,379 

5,823 

6.797.140.504 85.103 85.103 69.774'lS6.721 

136,721 

*428 

587 

1,320 











Poliomyelitis 

Scarlet fever 

Smallpoz 

Typhoid and 
paratyphoid fever 

Division and State 

Week ended 

Me- 

Week ended 

Me- 

Week ended 

Me- 

Week ended 

Me- 




dian, 



dian, 



dian. 



dian, 


Mar. 

Mar. 

1935- 

Mar. 

Mar. 

1935- 

Mar. 

Mar. 

1936- 

Mar. 

Mar. 

1935- 


16, 

18, 

39 

16, 

18, 

39 

16, 

18, 

39 

16, 

18, 

39 


gn 

1939 



1939 


1940 

1939 


mm 

1939 


NEW ENQ. 














0 

0 

0 

11 

17 

17 

0 


0 


0 

0 

New Hampshire 

0 

6 

6 

0 

2 

11 

0 

0 

0 


6 

0 


0 

0 

0 

8 

6 

10 

0 

0 

0 


0 

0 


1 

0 

0 

102 

169 

287 

0 

0 


2 

2 

2 


0 

0 

0 

18 

11 

22 

0 


Hn 


0 

0 

PnTinflfttlfint _ 

0 

0 

0 

89 

91 

130 

0 

0 

0 

0 

1 

0 

1/1 iP* ^TL* 











New York 

1 


1 

Wmm 

673 





3 

6 

6 

New.Tersey ^ 



0 

BT!!] 

190 

0 



8 

4 

1 

PAnrifiylrftnift 

2 


0 

267 

436 

533 


0 

Hn 

6 

8 

6 

E. NO. GEN. 


1 









Hhin _ _ 

1 



343 

558 

445 


21 

1 

4 

2 

2 

Tndiana 

0 

Hi 


276 

207 

212 

1 

42 

5 

1 

1 

1 

tllfnnis.. 

0 



870 

446 

874 

2 

10 

13 

2 

4 

8 

Mlnhigftn * _ 

2 



383 

442 

442 


17 

2 

3 

1 

8 

WliM»nTistin_ _ 

1 

1 


153 

186 

407 

8 

6 

7 

0 

1 

1 

W. NO. GEN. 



1 







MfnnAjtota_ 

0 

0 


88 

105 


1 

11 

11 

1 

1 

1 

Iowa_-_ 

0 

0 


■ES 

157 


4 

23 

23 

1 

1 

1 

Mi.«nnri_ _ 

0 

1 



77 

216 

2 

8 

8 

6 

2 

3 

North Da'fcoi’-a 

0 

0 

0 

14 

28 

30 

6 

3 

3 

0 

0 

0 

South Pai>^ota , 

0 

0 

0 

5 

12 

16 

1 

4 

4 

0 

0 

0 

Nehrasim.,. 

0 

0 

0 



67 

1 

15 

15 

0 

0 

0 

TTAniaAii_ 

1 

0 

0 

67 

130 

189 

0 

5 

14 

0 

0 

1 

SO. AIL. 










Peiawam 


0 

0 

17 

5 

6 

0 

0 

0 


0 

0 

* 


0 

0 

42 

47 

87 

0 

0 

0 

2 

1 

1 

Dist, 0^ 0^1 - 

0 

0 

0 

18 

20 


0 


0 

0 

0 

0 

Virginia*_ 

0 

0 

0 

36 

83 

50 

0 

0 

0 

2 

8 

8 

Want Vii^nia 1 


0 

0 


58 

68 

0 

0 

0 

0 

8 

8 

Nor^ Gerollna,, _ 

1 

0 

0 

26 

47 

41 

0 

1 

1 

0 

0 

1 

Rniith riftrolirift i 

0 

0 

0 

8 

4 

4 

0 


0 

2 

0 

Q 

fWwiT^a 1 _ 

0 

0 

0 

17 

5 

11 

5 

0 

0 

8 

8 

a 

Sloiioa_ 

0 

1 

0 

6 

10 

10 

0 

0 

0 

1 

8 

8 


See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for ike week ended March 16, 
1940, and comparison with corresponding week of 1939 and 5-year median —Con, 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and 
paratyphoid fever 

Di\ ision and State 

Week ended 

Me- 

Week ended 

Me- i 

We^ ended 

Me- 

Wedc ended 

Me- 
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Telegraphic morbidity reports from State health officers for the week ended March 16, 
IQJfi, and comparison with corresponding week of1939 and 5~year median —Con. 


Division and State 

Whooping cough 

Division and State 

Whooping cough 

Week ended— 

Week ended— 

Mar. 16, 
1940 

Mar. 18, 
1939 

Mar. 16, 
1940 

Mar. 18, 
1939 

NEW ENG. 



SO. ATL.—continued 



Maine. 

32 

33 




New Hampshire_—— 

5 

1 

South Oftrolirift 1 _ 

14 

70 

Vermont- *_- 

35 



9 

51 

_ 

171 



5 

28 

Rhode Island. 

6 





Connecticut- 

29 


B. so. CEN. 



MID. ATL. 



Kentucky_ 

61 

19 




Tennessee.. 


85 

New York, - ^ - _ 

319 


AlAhftmft 5 

31 

80 

New Jersey...—_ 

86 


Mississippi* 

Pennsylvania. 

225 

361 







W. SO. CBN. 



E. NO. CEN. 






Ohio. 

235 

199 

ArkAORAS__ _ _ 

2 

18 

Indiana_ 

47 

39 

TjonisiAHA ,, _ _ _ 

30 

2 

Illinois . _ 

92 

266 

niflAhomA 

3 

1 

MTOldgftH >_ 

188 

148 

_ - — 


114 

Wisconsin. 

102 

232 






MOUNTAIN 



W, NO. CEN. 









Montana.. 


5 

Minnesota_ 

23 

41 

Idaho_ 


3 

Io\Ka __ 

5 

7 

Wyoming ^ _ 


5 

Missonri,, _ _ _ 

31 


ColorjuiflT 

g 

71 

North nakotfi , __ 

3 

i 


53 

12 

South Dakota . _ 

0 



14 

25 

Nehreakft _ _ _ 

3 


m.ph 8 

123 

86 

Kansas . 

67 j 

17 





FAcmc 



so. ATL. 









Washington. 

01 

27 


5 

4 

Oregon_ 

30 

13 

Maryl^^®*! * _■__ 

210 

33 

CAUfomlA_ 

241 

155 

nist nfCnl 

15 




VirfrlniA 4 _ _ 

52 

122 

TotAl ____ 

3,103 

4,024 

Wfitf VlnHniA S 

62 

43 


VT CTbU V 

North C^imlfnA . , 

108 

346 

11 weeks 

31,804 

46,440 






1 New York City only. 

3 According to later information 5 oases of meningococcus meningitis were reported in Pennsylvania for 
the week ended March 9, instead of G as reported in Public Health Reports of March 15,1940, p. 47G. 

) Period ended earlier than Saturday. 

4 Rocky M ountain spotted fever, we^ ended March 16,1910, Virdnia, 1 case. 

i T 3 rphu 3 fever, week ended March 16, 1940.14 cases as follows: South Oarolina, 1; Georgia, 4; Alabama 
2; Texas, 7. 







































































SUMMARY OF MONTHLY REPORTS PROM STATES 
(The foUowIng tables complete the sommarlzation of the monthly State reports for lS3lf| 




































































































































































































































Summary of monthly reports from States —Continued 
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Summary of monthly reporU from States —Continued 



3,154 111 I 36,303 
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March 22,1940 



1.447 

























































































Summary of monthly reports from <S7o/es~-Continued 
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March 23, IMO 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended March B, 1940 

This table suxmnarizes the reports received weekly from a selected list of 140 cites for the purpose of 
showing a cross section of the current urban incidence of the communicable diseases li^ed in the table. 


Dlph- 

State and city therla 
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City reports for roeek ended March B, 1940 —Continued 


March 23»1M0 



Diph- 

Influenza 


Pneu- 

H 

m 

ruber- 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths. 

state and city 




monia 


|n!7rS 

oulosis 

all 

therla - 





cough 

cases 

oases 

Cases 

s 


deaths 


||M 

deaths 

oases 

causes 

Minnesota: 




160 









0 


1 

1 

4 

0 

0 

0 

5 

20 

Minneapolis-.— 
Str Paul 

0 


1 

1 

14 

25 

0 



9 

115 

0 

1 

1 

0 

4 

6 

0 



11 

60 

Iowa: 












Cedar Kapids. 

0 



6 


1 

0 



0 


2 




1 


8 


nm 


6 

Des Moines--— 

1 


■■■rV 



9 

0 




40 

0 


PWViPPi 



1 

0 






0 





2 

0 

■■■B 




Missouri: _ 

Kansas City— 

0 

1 


■ 

15 

21 

m 

8 

H 

H 

131 

St. Jftspph., 

1 




8 

1 


0 

0 

1 

34 

St, 

4 

2 

^■1 


14 

14 


5 

2 

15 

216 

North Dakota: 







0 

8 

Fargo. 

0 


I 

2 


2 

Wl 

imyi 

0 

Grand Forks... 
Minot. 

0 



0 

_ 

0 




1 


0 


0 

0 


1 

Kl 


0 

0 

7 

South Dakota: 








WM 





0 



1 


0 

0 


0 

0 


Sioux Falls_ 

0 



0 

0 

1 

0 


0 


8 

Nebraska: 






3 


imi 




Line' In. 

Omaha 

n 



0 




0 





0 

6 

8 

1 

0 

0 

0 



Kansas* 

1 










TiJiwrenefl 


12 


0 

0 


0 

0 

0 


4 

Topeka_ 



1 

8 


0 

8 

0 


82 

WfohttA. 

5 


0 

837 

4 


0 

2 

0 


42 

Delaware: 





■ 





82 

Wilmington.... 

Maryland: 

Baltimore__ 

0 

HHH|! 

0 

0 

2 


0 


0 


2 

12 

1 

1 

18 

10 



0 


248 

Cumberland,,. 

0 

0 

0 

0 

1 

0 


0 

a 

24 

Frederick_... 

1 


0 

0 

0 

0 

0 


0 

0 

2 

Dlst. of Col.: 











155 

Washington.... 

4 

6 

2 

2 

9 

26 

0 



6 

Virginia: 

Lynchburg. 

Norfolk_... 

0 

I 

”38 

0 

0 

0 

4 


2 

1 

0 

0 


B 

■ 

10 

29 

Eichmoud_ 

0 

2 

0 


2 

0 




47 

Roanolre 

0 


0 

0 


3 

0 




21 

West Virginia: 









^^B 



Charleston_ 

0 

8 


0 

8 

0 

0 

2 



So 

Huntington—.. 
Wheallnfir . 

0 



0 


3 

0 





0 


0 

0 

8 

0 

0 

1 

0 


21 

North Carolina: 












i^st.nnln 




2 


0 

0 


0 



'R.AlAiff'h 


||||||[|||| 







_ 

MilE 


Wilmington.... 

0 


nnnfJ 

1 

0 

0 

0 

1 

0 

BBBi 

11 

Winston-Salem 

0 


0 

0 

8 

2 

0 

1 

0 


21 

South Cfuollna: 












Charleston. 

0 

98 

0 

0 

4 

0 

0 

1 

0 


29 

Florenofi 

0 

10 

0 

0 

0 

0 

0 

0 

0 


5 

18 

Greenville _ 

0 

0 

0 

2 

1 

0 

0 

0 


Georgia: 

Atlanta 

0 

17 

3 

10 

9 

8 

0 




102 

Brunswick._ 

0 


1 

2 

0 

0 



^■3 

3 

Savannah 

0 

106 


2 

2 

2 

0 



1 

87 

Florida- 

Miami_ 

Tampa 

0 

8 

1 

3 

8 

8 

0 

82 

2 

0 

0 

0 

0 

0 

H 


0 

0 

41 

25 

Kentucky; 

Ashland...^... 

1 

■ 

■ 

0 

2 

3 

0 

^^Bj 


2 

8 

13 

Covington....... 

Lexington_ 

1 

phhi 


0 

1 

4 

0 



0 

1 

pgHI 


0 

5 

8 

0 

^^Bj 


0 

18 

64 

Louisville 

0 

■ 

1 

2 

2 

20 

0 



28 

Tennessee: 

Knoxville_ 

0 

a 

1 

5 

15 

0 

1 

0 

0 

43 

Memphis__ 

Nashville.._ 

Uabama: 

Birmingham... 
MaWIa_ 

1 

0 

H 

8 

8 

5 

15 

4 

7 

20 

4 

4 

0 

1 

2 

8 

0 

8 

5 

98 

87 

0 

0 

■ 

■ 

0 

0 

8 

4 

5 

8 

0 

0 

4 

0 

0 

0 

4 

0 

64 

29 

Montgomery... 

1 

18 


7 


1 

0 


0 

1 











Arkansas: 












Fort Smith_ 

Idttle Boefc..... 

0 

It 


0 


1 

0 


0 

0 


0 


i 

0 

8 

1 

0 

0 

0 

0 

- — 
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City reports for week ended March J, 1940— Coutinued 


Biph- Influenza iScarleti Small-ITaher- Deaths, 

State and city thcriai-' sles |monia fever i po\ I culosis gj. all 

j Cases Deaths I i casjs cases ®^nsos 



State and city 


Meninpitis, 

meningococcus 

litis 


State and city 


Meningitis, p-,i- 
meningococcus 

-- litis' 

Cases Deaths 



Encephallttit epidmie or letharffie.—Cases: Great Falls, 1. 

Pellagra,—Cases* Topeka, 2; Savannah, 6; Montgomery, 1; New Orleans. 1; Los Angeles, 2. 
Tifphutjewc --Cases: New York. 3 







































































FOREIGN REPORTS 


BELGIUM 


Viktl statistics — 19S8 .—^Following are vital stataslics for Belgium 
for the year 1938: 


Marriages.. 

Births. 

Deaths. 


_ 61,402! Deaths from—Co&tmued. 


. 130,604 


Deaths under 1 year of age. 9,676 

Deaths under 1 year of age per 100 live births. 7.23 

Deaths from: 

Appendicitis.. 608 

Cancer and other malignant tumors.... 10.326 

Cerebral hemorrhage.. 8^ 786 

Diabetes mellitus . 1,711 

Diarrhea and enteritis (under 2 years of 

age). 834 

Diarrhea and enteritis (over 2 years of ^ 

Diphtheria--—..—-— 4991 


Influenza-..._...... 1,789 

Malaria_____ 9 

Measles- 281 

Nephritis- 2^785 

Pneumonia_....__ 7,636 

Poliomyelitis_ 21 

Scarlet fever___..... 127 

Senility..._... U,034 

Syphilis. 61 

Tuberculosis (all forms).. 6^ 744 

Typhoid and paratyphoid fever. -...... 117 


Violence., 
Whooping cough.. 


_ 4,469 


BEBMUDA 


Viid statistics — 1939 .—^The following are vital statistics for Beiv 
muda for the year 1939: 


Estimated total population- 

Marriages.._ 

Xiive births..-...----.7^ 

Live births per 1,000 popolatioxi--- 23-02 

Stillbirths_......... 23 

Total deaths.......—-- 821 

Deaths per 1,000 population..- 10.1 

Deaths under 1 year of age..— 47 

Deaths under 1 year of age per 1,000 live 

births.-_ 64.4 

Doathsfrom: 

Appendicitis. 2 

Cancer and other malignant tumors—. 24 

Oong^tal malformations—49 


__ 82,863 Deaths from—Continued. 

267 Diabetes mellitus.. 


Diarrhea and entmitb (under 2 yean of 
age.. 

Diarrhea and enteritis (over 2 years of 

age)- 

Heart disease..._.......____ 

Nephritis-......._...._.... 

Pneumonia.........._........__ 

Senility____ 

Suicide. 


SyphUIs_ 

Tetanus---- 

TuberoulosLs (respiratory system)__ 


1 

74 

20 

28 

2 

2 

t 

\ 


( 627 ) 
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CANADA 


Pronnces—Communicable diseases—Weeks ended January 6 and IS, 
1940 .—During the weeks ended January 6 and 13, 1940, cases of cer¬ 
tain communicable diseases were reported by the Department of 
Pensions and National Health of Canada as follows: 


Week ended January 6, 1940 


Disease 

Prince 
Ed^ ard 
Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 


Mani- 
tola * 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 


Tnpningitia 


■I 


1 

1 



2 


mu 

f!hi<‘lrflnpnT 



10 

163 

421 

36 

23 

22 

50 


Diphtheria. -._.r - 




24 

2 

16 

1 

1 

2 


tnflnpn*fl. _ 


■SI 

MiHBi 


126 




6 


Measles _ 


■n 

mmm 

50 

415 

20 

1 

3 

16 


Mumps_ 



nmmi 

10 

166 

5 


4 

15 


Pneiimonin. _ 

3 

10 



58 




9 


Poliomyelitis. _— 



HBBB 


1 

wmm 

• 

1 



Scarlet fever. 

8 

15 

17 

101 

181 


13 

33 

17 

397 

Trflchomfl ___ 






■HHI 


1 


1 

Tuberuulosis__ 


13 

13 


43 


nmuQi 

' 2 


117 

Typhoid and poraty* 
pnoid fever _ 




IS 



mHi 

1 


21 

"Wliooping cough. 

. 


1 

79 


29 

11 

14 

24 

280 


Week ended January IS, 1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 


Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 


Bi-ltl^h 

Colum¬ 

bia 

Total 

Cerehrospinftl mAningitls 





1 


2 



8 

1,132 

56 

9 

Chi^enpox_ 


25 

1 

202 

697 

76 

22 

18 

101 

Diphtheria_—_ 


1 

1 

84 

3 

12 

4 

1 

D^»nfery._-_ 


2 


■mm 

■miiii 

TTriPliienKa __ __ 

IIIlM 




37 

5 


■BB 







115 

371 

22 

17 

BtI 


664 

348 

61 

4 



^■i 


41 

263 

14 

25 

■1 


Pneumonia _ _ _ 

. 

9 


30 

1 

1 

■H 


PplinmyAlitis.. _. 




i 

2 

1 



Scarlet ?eveff___ 

2 

21 

12 

Bi 

169 

29 


47 

16 

415 

2 

130 

14 

450 

'rrftehnm^^ ^ 


2 

Tabei'culosis__ 


13 

19 

25 

'”’66' 

2 

1 

4 

Typhoid and paraty- 
phold fever__ 


7 

6 


1 


^i^OOpIug ftfmgh _ 


16 


153 

149 

72 1 

27 

9 

24 







EGYPT 

Vital statistics—First and second quarters 19S9. —^The following table 
shows the numbers of births and deaths for the first and second 
quarters of 1939 in all places in Egypt having a health bureau: 
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First 

quarter 

Second 

quarter 


First 

quarte- 

61,43$ 

49.1 

62,970 

42.3 

Deaths from—Continued. 
Dysentery 

.>10 

1,124 
28,f67 

1,046 
42,097 
33 6 


1,121 
236 

Homicide_ _ 

22 9 


29 

6,781 

14,596 

Malaria _ 

7 

Measles. 

95 

110 

276 

Nephritis _ _ 

903 

Plagu® 

2 

46 

54 

Pneumonia 

3.9S6 

264 

312 

Scarlet fever 

1 


Suicide. _ . .. 

26 



Syphilis. 

88 

663 

683 

Tuberculosis fall forms) 

629 

216 

191 


142 

1 

68 

4,312 

127 

12,966 

94 

'V^ooping cough.__1 

5 




Number of live births. 

Live births per 1,000 population.. 

Stillbirths. 

Deaths.. 

Deaths per 1,000 population. 

Deaths under 2 years of age 
De'iths under 2 years of age per 

1,000 live births. 

Def ths from: 

Appendicitis_...—.— 

Cancer. 

Cerebral hemorrhage, embo- 
li-un, and cerebral throm¬ 
bosis... 

Diabetes.. 

Diarrhea and enteritis (under 

2 years of age).. 

Diphtheria.. 


Second 

[qua’-tcr 


87 

93 ) 

2^.') 

21 

6 

702 

001 

1 

4,342 

29 

182 

693 

199 

147 

14 


Estimated population, 1938,6,006,800. 


SWrrZEELAND 

Communicable diseases—November 19^9 .—During the month of 
November 1939, cases of certain communicable diseases were reported 
in Switzerland as follows: 


Disease 

Oases 

Disease 

Case-s 

Ce^brespinal mAningitis._......... 

6 

Paratyphoid fever ... 

3 


127 

Poliomyelitis-^ . 

46 

Dipbthe’ia ___ 

93 

Scarlet fever. _ 

638 

Q Arm an measles __ __ 

6 

Tubarciilosis _ 

226 

fnfliiAnza _ __........ 

33 

Tvphoid fever _ _ . _ _ _ . 

14 

Mcwle^ -_ 

416 

ITndiilant fever_ _ , 

9 


97 

Whooping cough _ 

299 






REFORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note.— A cumulative table giving current Information regarding the world prevalence of quarantinable 
diseases appeared in the Public Health Bepobts of February 23,1940, pages 342-346. A similar table wilt 
appear In future issues of the Public Health Reports for the last Friday of eadi month. 

Cholera 

Thailand—Noangkhay Province .—^During the week ended Febru¬ 
ary 24,1940,49 cases of cholera were reported in Noangkhay Province, 
IThailand. 

Phtfae 

Northern Rhodesia — Barotsdand .—^During the week ended February 
24,1940,1 fatal case of plague was reported in Barotsdand, Northern 
Rhodesia. 

Yellow Feyer 

French Equatorial Africa—Madingo Kayes .—On March 4, 1940, 1 
fatal suspected case of yellow fevOT was reported in Madingo Kayes, 
French Equatorial Africa. 
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attempts to produce tumors in rats by feeding 

CRUDE WHEAT GERM OIL MADE BY PROLONGED ETHER 
EXTRACTION» 

By Harold Blumbbrg, Research Fellow, National Cancer Institute, United States 

Puhhc Health Service 

In 1937 Rowntree, Lansbuiy, and Steinberg (8) reported the 
occurrence of malignant intra-abdominal tumors in albino rats that 
were fed a crude wheat germ oil prepared by ether extraction. This 
interesting observation was confiimed in a simultaneous publication 
by Dorrance and Ciccone (4), who repeated the work with the use of 
materials from Eowntree’s laboratory at the Philadelphia Institute 
for Medical Research. Rowntree and his collaborators (10) were 
able to produce these tumors, usually transplantable spindle-cell 
sarcomas, in more than 90 percent of the animals fed. Rats of the 
Wistar, Buffalo, and Yale albino strains were used. When daily 
doses of 1 cc. were administered, either poured over the diet or given 
directly by dropper, tumors were palpable in from 36 to 268 days. 
When larger doses were used, as approximately 21 percent of a diet 
mixture or as daily supplements of 3.6 to 4 cc., tumors were produced 
in as little as 13 days and in an average of about 54 days. The active 
fraction was apparently in that portion of the oil which settled out 
when kept in the refrigerator. Negative results were secured with 
refined wheat germ oil from ether extraction, expressed oil, naphtha 
extracted oil, and vitamin E concentrate. 

After further investigation, Rowntree, Steinberg, and Brown (9) 
reported that the primary site of tumor origin seemed to be chiefly 
the intestinal wall in the 109 tumor-bearing animals vrliioh they had 
observed. Also, the crude oil was found to be effective by intraperi- 
toneal injection. It was mentioned that a few sarcomatous tumors 
were obtained with two other cereal germ oils that were prepared and 
fed in the same manner as the wheat germ oil. 

Several publications have recently appeared in which the above 
type of results could not be secui'ed with wheat germ oil made by 
ether extraction. Carruthers (f), using the method of wheat germ 

^ From the Department of Immunology and the Department of Biochemistry, Sdiool of Hygiene and 
Fabho Health, Tohns Hopkins University, In cooperation with the National Cancer Institute, U. S. Pnblio 
Health Service. 
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oil preparation originally described by Rowntree and coworkers {10), 
fed the oil to 12 Wistor and Sprague Dawley rats as a supplement to 
the Rowntree stock diet. After 258 days, during most of which time 
a 1-cc. dosage was used, no tumors were observed. Halter {6) fed 
12 Wistar rats 1-cc. doses of an ether-extracted wheat germ oil for 12 
months, but the results were negative. Evans and Emerson (5), 
using Long-Evans rats and an experimental diet, fed an ether-extracted 
oil as 30 percent of the diet to 8 rats, but no neoplasms were found after 
370 days. Dingemanse and van Eck (S) fed 10 Piebald-Wistar ani¬ 
mals an ether-extracted oil in 3- to 4-cc. daily doses as a supplement 
to the ground Rowntree diet. After 267 days no tumors could be 
found. Working along a somewhat different line. Day, Becker, and 
McCollum {2) investigated the possible role of ether peroxides by 
dissolving cold pressed wheat germ oil in ether and then aerating so as 
to double the peroxide content of the oil. Both the treated and 
untreated oils failed to produce tumors, as determined by feeding 
1- to 2-cc. daily supplements for 170 days to piebald rats of the 
McCollum strain. 

The negative character of these publications contrasts with the 
results of Rowntree and his collaborators. However, it should be 
noted that the experiments probably did not entirely conform to the 
latest recommendations of Rowntree (7) with respect to strain of rats, 
stock diet, and preparation of oil. It is regarded as bigbly advisable 
to use not qiute full-grown rats of a strain of known susceptibility, to 
adhere to the Rowntree stock diet, and to prepare the oil by a thorough 
(24 hours or longer) ether extraction of the wheat germ to secure a 
sufficiently potent product. It is questionable whether all these con¬ 
ditions were satisfied in the negative researches mentioned. 

The suggestion or evidence of neoplasm formation associated with 
the ingestion of an oil derived from the embryo of one of our principal 
cereal grains is deserving of attention and careful consideration. In 
the following report is described a series of experiments, begun in the 
early part of 1938, in which attempts were made to test variable 
factors and to duplicate the Rowntree experimental conditions as 
nearly as possible. 

EXPERIMENTAL 

Experiment 1.—Feeding oil-diei mixture to piebald rats: In this pre¬ 
liminary experiment the animals used were McCollum strain piebald 
rats, the nutritional behavior of which is well known. The oil was 
prepared in this laboratory according to the early method described 
by Rowntree and coworkers (fO). Although clear when concen¬ 
trated after filtration of the ether extract, the oil showed a slight 
sediment after being kept in the refrigerator at about 8® C. A diet 
mixture was prepared by adding the oil to the McCollum stock diet 
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in the ratio of 3 liters to 10 kg. of solid food, or approximately 21 
percent by weight. The McCollum stock diet is a ground mixture 
of the following composition: Wheat, 20 parts; maize, 20; rolled 
oats, 20; flaxseed oil meal, 10; casein (crude), 3.5; whole milk powder, 
25; calcium carbonate, 0.5; sodium chloride, 1; ferric citrate, 0.0011; 
and copper sulfate (CuS 04 . 5 HaO), 0.0004. A supplement of greens 
is given twice a week. 

At the age of 21 days a group of 10 rats, weighing from 32 to 37 
grams and evenly divided as to sex, was started on the oil diet. After 
105 days, during which the animals showed fairly good growth, the 
experiment was terminated. Autopsy of the animals revealed no 
sign of tumors (see table 1), although Eowntree obtained tumors in 
19 to 63 days, or an average of 38 days, with this concentration of 
oil under his experimental conditions. 

Experiment 2,—Feeding oil-diet mixture to albino rals: As a result 
of the failure to obtain tumors in the preliminary effort, a new series 
of experiments was designed to extend the work with the beneflt of 
the later conditions which had by then been set forth by Eowntree 
(7). Two kinds of albino rats were used, the laboratory P. H. strain 
and the Buffalo strain. The latter were secured from the National 
Institute of Health, United States Public Health Service,® which was 
the source of Eowntree’s Buffalo rats. 

The basal diet was an exact copy of the Eowntree stock diet, which 
is made up of the following: Cracked com, 60 parts; rolled oats, 15; 
meat scraps, 14; skimmed milk powder, 10; and sodium chloride, 1. 
To this mixtxire was added 1.5 percent of cod-liver oil (Pratt's). 
Once a week a supplement of carrots (without tops) was given, each 
rat receiving about one-third of a medium-sized carrot. This diet 
is somewhat imusual; it is not ground and consequently contains 
fairly large com particles, some measuring about 3X4X4 mm. 

The wheat germ oil was prepared by a 24-hour continuous flow 
extraction of the fresh germ (from EusseU-Miller Milling Co.) with 
U. S. P. ether (Mallinkrodt's or Merck's) (7). Before use the ether 
was usually kept over a saturated aqueous solution of sodium hydrox¬ 
ide (7). It should be noted particularly that, whereas the extract¬ 
ing ether ran quite colorless after about 6 hours, indicating the com¬ 
plete removal of the usual oil, the extraction was continued to the 
end of the 24 hours, that is, more than three times the period required 
for the extract to run colorless. The additional extraction of 18 hours 
was accompanied by some increase in the turbidity of the oil extract. 
The unfiltered extract was concentrated to small volume by distilla¬ 
tion on a water bath. Eesidual ether was then driven off by heating 
1 to 2 hours under vacuum on a water bath and finally on a steam 
bath. The oil was kept in the dark at room temperature (7), the 

s Obtained through the kindness of Dr J. W. Thompson, National Cancer Institute, Bethesda, Md. 
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sediment amounting to about one-fourth the volume after two weeks 
of settling. Before the oil was used, the sediment was always redis¬ 
persed by shakily. 

A diet mixture was prepared containing approximately 21 percaat 
oU. This was fed to a group of 12 Buffalo rats and 6 P. H. rats, 
evenly divided as to sex. When started on the experimental diet 
the sTiimnls were 95 to 115 days old, the Buffalo rats weighing 100 
to 195 grams and P. H. rats 135 to 205 grams. The Buffalo rats 
were maintained for 186 days and the P. H. rats for 125 to 145 days. 
At the end of these periods no neoplasms were found at autopsy. 
(See table 1.) 


Table 1. —Experiments on feeding rats vheat germ oil prepared by ether extractum. 

No tumors found 


Experi¬ 

ment 

number 

Strain 

Num¬ 

ber 

of 

rats 

Start¬ 

ing 

age 

((lays) 

Starting 

weight 

(gm.) 

Basal diet 

OU dosage 

Bays 
on oU 

1 

\T«r?nnimi 

10 

12 

6 

6 

6 

10 

6 

21 

96-116 

100 

95-115 

100 

86-146 1 
90-167 

85^^7 
100-196 
136-205 
126-185 
337-200 
140-190 ' 
143-177 

MonollTiin * 

21 perftftnt. 

108 

186 

125-146 

246-440 

125-248 

192-224 

1190-230 

2 

BufEalo __ 

Rowntree copy.... 

_ rin 

21 percent_ __ 

St 

P TT 

21 percent 

Bnflalo. ——_ 

_do .—— 

3-6 CC. per day_ 

8-6 cc. per day_ 

8 n6 cc. per day_ 

4 cc. per day 

i _ _ 

P- B _ 

_do_ 

Rowntree lab_— 

Buffalo_ 

R 

Wtetar 

.....do___ 






1 One animal died at llS days. 


Experiment S.—Feeding oil supplements to albino rats: In this experi¬ 
ment the 24-hour extracted oil was poured over the copy of the 
Rowntree diet as a daily supplement of 4 cc. per rat. Six Buffalo 
rats, 95 to 115 days of age and 125 to 185 grams in weight, and six 
P. H. rats, 100 days of age and 137 to 200 grams in weight, were kept 
in individual cages and given the oil supplement. The animals of 
each group were evenly divided as to sex. After about 100 days, 
during which the males gained weight sli^tly and the females lost, 
the dosage of oil was raised to 5 cc. for the larger males and lowered to 
3 cc. for the females. These dosages allowed the aTiiTnala to survive, 
althou^ with slowly decreasing weights in most cases. The Buffalo 
rats died or were sacrificed in 246 to 440 days and the P. H. rats in 
125 to 243 days. No tumors were found. (See table 1.) By com¬ 
parison, with a dosage of 3.5 or 4 cc., Rowntree reported tumors in 
his Buffalo rats in 13 to 99 days (10). 

It is interesting that, in the one P. H. rat and all six Buffalo rats 
which survived 243 days or more, hobnail livers were found. Micro¬ 
scopic examination confirmed the finding as diffuse nodular (La§n- 
nec’s) cirrhosis, together with fatty infiltration. Observatioiffl on this 
point are being continued. 
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Experifnent —Feeding oil supplements with Philadelphia Institute 
diet: The stock diet for this experiment, with the exception of the 
carrots, was kindly furnished by Dr. Rowntreo from his own laboratory 
supply at the Philadelphia Institute for Medical Research. The 
animals used were 10 Buffalo rats, 3 male and 7 female, the parents of 
which had been kept on the Rowntreo diet since long before mating. 
The wheat germ oil was the same as in experiment 2, that is, a prepa¬ 
ration made by 24 hours of ether extraction. 

When the rats were 86 to 146 days old, weighing 140 to 190 grams, 
they were given daily oil supplements of 5 cc. for the males and 4 co. 
for the females. During the latter part of the experiment the dosage 
sometimes had to be reduced slightly to keep the animals alive. The 
members of this group, after 192 to 224 days of the oil supplement, 
showed no tumors. (See table 1.) As has been previously mentioned, 
Rowntree’s Buffalo rats were found to have tumors in 13 to 99 days 
with an oil dosage of 3.5 or 4 co. per day. 

Experiment 5.—Feeding oil supplements and Philadelphia Institute 
diet to Philadelphia Institute animals: Through the kindness of Dr. 
RoTOtree a group of five half-grown Wistar rats, bom and raised in 
his own colony, was obtained. These animals, of which three were 
males and two females, were about 50 days old when received. They 
were maintained on the diet secured from Rowntree^s laboratory until 
they were 90 to 167 days old, at which times they weighed 143 to 177 
grams. Wheat germ oil, prepared by 24-hour extraction, was then 
poured over the diet as a supplement of 4 cc. per rat per day. 

One animal died after 118 days but showed no sign of a tumor. 
The other animals were maintained for 190 to 230 days on the oil 
without the appearance of tumors. (See table 1.) Under these con¬ 
ditions Rowntree and coworkers produced tumors in their Wistar rats 
in 15 to 111 days, or in an average of 54 days {10), 

DISCtTSSION 

The report by Rowntree and coworkers of tumor production by 
feeding a special wheat germ oil has created great interest. Indeed, 
preparations of oil from wheat germ are used somewhat for therapeutic 
purposes, but these refined products were stated to be free from tumor- 
producing action {10). 

However, failures to confirm the work have left the subject in an 
uncertain position. In the experiments described in this report no 
intra-abdominal or other tumors occurred, despite the use of the same 
strains of rats (Buffalo and Wistar) and the same stock diet. Un¬ 
fortunately, a sample of the oil from Rowntree’s laboratory could not 
be made available, but the wheat germ oil used was prepared by 24 
hours of ether extraction, following the latest directions of Rowntree 
and coworkers. Some animals were bom, raised, and maintained on 



20,1010 


536 


diet secured directly from the Rowntree laboratory, and a group of ani¬ 
mals was also obtained from the same place. In all cases the experi¬ 
ments were continued weU beyond the reported maximum induction 
period for the dosages used. 

In view of these consistently negative results it seems conceivable 
that some additional factor may be necessary besides a susceptible 
strain of rats, the particular stock diet, and the specially prepared oil. 
The induction period sometimes found, such as 13 to 54 days, is in 
general much shorter than that required by the most potent hydro¬ 
carbon carcinogens when injected directly into rats. Furthermore, 
the induction period shows considerable variation with the same oil 
dosage, such as from 16 to 111 days with 4-cc. amounts, or 36 to 268 
days with 1-cc. amounts. Further investigations are necessary in 
order to elucidate this problem. 

SUMMARY 

1. A crude vrheat germ oil, prepared by 24 hours of continuous-flow 
ether extraction, was fed to 18 Buffalo and 12 P. H. strain rats as 21 
percent of the diet or as daily supplements of 3 to 5 cc. per rat. The 
oil administration was maintained for 125 to 440 days, but no tumors 
were found. 

2. A group of 10 Buffalo rats, bom and maintained on stock diet 
from the Plflladelphia Institute, received the oil in 3- to 5-cc. daily 
doses for 192 to 224 days without the appearance of tumors. 

3. A group of five Wistar rats, bom and raised in the Philadelphia 
Institute colony, was fed the oil as 4-cc. daily supplements to stock 
diet secured from the same Institute. The feeding was continued for 
190 to 230 days, with the results again negative. 
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FACTORS INFLUENCING CARCINOGENESIS WITH 
METHYLCHOLANTHRENE 

in. THE EFFECT OF SOLVENTS 

By Michael B. Shimkin, Assistant Surgeon, and Howabd B. Andervont, Senierr 
Biologist, National Cancer Institute, United States Public Health Service 

Few of the data on the more exact details concerning the carcino¬ 
genic properties of even the more common cancer-provoking sub¬ 
stances, as recorded in numerous papers from different institutions, 
are directly comparable. The variability in the species and strain 
of the experimental animals, in the method of administration, the 
solvents or other media and the purity of the hydrocarbons, and in 
the criteria for recording the results contributes to the discrepancies. 
The desirability of more uniform procedures is well brought out in 
Fieser's {!) attempt to correlate the results obtained throughout the 
world during the preceding 8 years. 

One of the factors which modifies the incidence and the latent 
period of carcinogenesis with the carcinogenic aromatic polynuclear 
hydrocarbons is the physical state in which the compounds are ad¬ 
ministered to the animals. With l:2:5:6-dibenzanthracene, tumor 
formation is slower when the chemical is injected as a dispersion in 
horse serum or adsorbed on charcoal than when it is dissolved in 
lard (J?). The dissolved state appears to be the most efidcacious in 
eliciting subcutaneous tumors; it is possible that some constituent in 
the solvent increases tissue permeability or by some other action 
renders the compound more active physiologically. 

Various solvents for the hydrocarbons have been used, including 
lard {2)^ sesame oil (S), paraflSn (4), and arachis oil (^). Lard is per¬ 
haps the most extensively used agent because it is cheap, readily 
available, and convenient to handle. Data that have been accumu¬ 
lating in this laboratory, however, suggest that the results obtained 
with lard as a solvent are significantly variable {6). Like other ani¬ 
mal and plant oils, it is a “complex mixture of variable composition 
which may undergo changes on storage or on being heated” (I). 
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Since the role of the various factors modifying carcinogenesis with 
hydrocarbons must be ascertained before quantitative studies can be 
undertaken, the following investigations on the effect of lard and other 
solvents upon sarcogenesis with 20-methylcholanthrene were begun 
in September 1938. 

EXPERIMENTAL 

The animals used in these experiments were male mice of strain 
C3H, raised in this laboratory, and strain A and Y males obtained 
from the Roscoe B. Jackson Memorial Laboratory. All were kept 
under identical environmental and dietetic conditions; all were from 
2 to 3 months of age at the time of injection, since it has been found 
that the age of the animals modifies the time of appearance of tumors 
induced with methylcholanthrene (7). The CsH strain of mice was 
selected for the majority of experiments because it is very susceptible 
to the production of sarcoma with carcinogenic hydrocarbons; strain 
A mice are most susceptible to spontaneous and induced primary 
lung tumors, and strain Y animals are fairly resistant to the develop¬ 
ment of both t 3 rpes of tumor (5). 

The carcinogenic agent employed was synthetic and purified 20- 
methylcholanthrene, with a melting point of 179.8-180.4® O. (corr.); 
the same sample was used in all experiments. The concentration of 
the hydrocarbon in all solvents, unless specifically noted as otherwise, 
was 0.2 percent, so that 0.25 cc. contained 0.5 mg. of methylcholan¬ 
threne. 

The solutions, heated to about 40® C., were administered to the 
auiTnals by a single subcutaneous injection into the right axilla. The 
mice were examined weekly. As soon as a hard mass which could 
not be dissipated by pressure was present, the animal was marked 
and permitted to live until an indubitably growing tumor was observed 
when it was killed and autopsied. The tumors were recorded weekly, 
according to the earliest time a hard mass was palpable; the results 
are presented in 2-week periods in order to conserve space. 

The averages of latent periods were computed by multiplying the 
number of tumors appearing each week by the lime in weeks after 
injection, and dividing the sum by the total number of tumors. Mice 
dying of causes other than tumor before tumors began to appear in 
the particular series were subtracted from the original total of the 
RTiiTUflla injected. In most instances, the mice which are recorded as 
not having developed tumors were alive and well many weeks after 
the last sarcoma had appeared in the group. 

Experiment 1. Lard as solveri ,—^Four samples of lard were used as 
solvents for methylcholanthrene; (1) Lot A, best grade lard obtained 
commercially, ^2) lot B, lard obtained from the same source at another 
time, (3) lot O, best grade lard bought from another dealer, and (4) 
lot tub lard which was slightly rancid. 
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The laxds were filtered at 37° O., and the filtered portions stored 
at 4° C. for a few days. They were heated again after the addition 
of methylcholanthrene, sufl&ciently to effect solution, and injected 
into CsH male mice when cooled to 40° C. 


Tablb 1-— Induction of suhcutaneous tumors in CsH male mice with 0.5 mg. of 
methylcholanthrene dissolved in 0.25 cc. of lard 


Tlmein-v^ 

rAnlrn _ 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

1 ^ 

32 

Total 
num¬ 
ber of 
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time, 

m 

weeks 
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devia¬ 
tion, m 
weeks 

Stand¬ 

ard 

error of 
average, 
in 

weeks 


Lard 

sample 

Num¬ 
ber of 
mice In- 
lected 

Number of tumors 

A_ 

88 

2 


5 

6 

5 

8 

6 

2 

8 

1 


2 


1 

85 

15 5 

5 72 

±0 96 

Bl —— 

57 

8 


26 

0 

6 

8 

2 

1 
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2 17 

±0.29 

Bs 

19 

4 


6 

5 

3 



1 







19 

I 0 I 9 

3.04 

±0 72 

O _ 

23 



8 

3 

4 

5 

3 

2 


1 

1 




22 

14.9 

4 24 

db0.90 

p_ 

25 



1 

4 

9 

5 

5 





1 



25 

14.9 

8.18 

±0.64 





















The data are given in table 1. The results with lard lot B have 
been reported previously {6) and include two groups, desigaated as 
Bl and B2. The average latent period with lard lots A, C, and D 
are in close agreement. The observed difference between lard lots 
B and A, of 4.7 weeks, is 3.6 times the standard error, and the ob¬ 
served difference between lard lots B and C or D, of 4.1 weeks, is 3.8 
times the standard error. The differences, therefore, are statistically 
significant (5). 

The four groups can be divided into the ^‘rapid” and ^‘slow'* lots. 
Figure 1 shows that when the results with lard lot B, and the com¬ 
bined results with lard lots A, C, and D are plotted separately, two 



riQiiBE 1.—^Induction of subcataneous tumors in CsH male mice witb 0.5 mg. of methylcholaxittirene in 
0.25 cc. of 4 lots of '.ard (experiment 1). 














March 29« 1940 


540 


fairly regular but different curves are obtained. Tbe slightly rancid 
lard D gave the same results as the best grade lards A and O. 

Ex])e7'iment 8, Glycerides and esters as solvents .—^In an attempt to 
find a more desirable medium than lard for experiments with carci¬ 
nogenic hydrocarbons, the following glycerides and esters ^ were used 
as solvents for methylcholanthrene: ( 1 ) Tricaprylin, M. P. 8.3® 0., 
corr., ( 2 ) a mixture of equal parts of tricapiylin and trilaurin, M. P. 
46.4® C., corr., (3) tricaproin, M. P. —25® C., corr., (4) butyl stearate, 
and (5) butyl phthalate. 

Each C 3 H male mouse received 0.5 mg. of the hydrocarbon in 0.25 
cc, of the solvent. Another sample of tricaprylin, obtained from 
another source, and identified as tricaprylin “B,” was slightly yellow 
in color and had a melting point of 8 . 6 ®~ 8 . 8 ® C., corr. In this instance, 
the concentration was 0.5 mg. of methylcholanthrene in 0.2 cc. of 
the glyceride. 

The data are presented in table 2 . The influence of the solvent 
upon carcinogenesis with methylcholanthrene is well illustrated. 
With tricaprylin tumors arose quickly and regularly within 6 to 14 
weeks, an average of 9 weeks; the results were highly reproducible. 
The latent period was spread to a greater extent with tricaproin and 
butyl stearate. With butyl phthalate, the average latent period was 
over twice as long as with tricaprylin, and only 70 percent of the 
animals developed tumors. 

Table 2 .—Induction of subcutaneous tumors in CjH male mice with 0.5 mg. of 
methylcholanthrene dissolved in various esters 


Time jn weeks_ 
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16 
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0.25 

19 

1 

8 
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Tncaprslin “B”.. 

2 

20 
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6 
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Tricaprylin tnlaunn 
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7 
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24 

19 
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But\I stearatA. 

.25 
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.25 
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Butyl phthalate_ 

.25 

16 
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1 

1 

1 

1 
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" 2 ’ 
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None of the solvents used produced abscesses or ulcerations at the 
site of injection. The solvents wore visible in the subcutaneous 
tissue for at least 12 weeks after injection, and no marked irritative 
reaction was discernible grossly. Except for butyl phthalate, the 
solvents were.not toxic to mice in 0.5 cc. doses, and none of the 
control ani mals (5 to 8 for each compound) receiving the ester alone 
has developed tumors in 10 to 15 months after injection. Butyl 

»The use of these compomids was suggested by Professor Louis P. Fieser (/), to whom we aie also In¬ 
debted. for taznlshing the ffhATnirB>.T|* 
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phthalate was slightly toxic to mice, killing 2 out of 18 animals 
injected. 

Experiment S. Extracts of mouse tissue as solvents ,—Interest in the 
influence of mouse-tissue extracts as solvents for carcinogenic hydro¬ 
carbons was stimulated by the report of Peacock and Beck {10) that 
such extracts ^ inhibited the formation of sarcoma with 3:4-benzpyrene. 
Morton and Mider {11) substantiated the finding; with 0.25 mg. of 
benzpyrene in 0.25 cc. of sesame oil, 36 tumors occurred in 46 057 
black strain mice, whereas with the same concentration of the hydro¬ 
carbon in a petroleum-ether extract of mouse carcasses, 1 tumor 
appeared in 44 animals. 

These observations were apparently at variance with the data at 
this laboratory. As shown in table 3, the latent periods of carci¬ 
nogenesis with methylcholanthrene or l:2:5:6-dibenzanthracene were 
slightly longer, and the incidence of tumors with the latter hydrocarbon 
was slightly lower when the compounds were dissolved in ethyl 
ether extracts of mouse fat than when lard was used as a solvent. 
The differences, however, were not beyond the variability observed 
with various lots of lard (experiment 1). 


Table 3 .—Induction of subcutaneous tumors in mice with 0.25 cc. of mouse fal or 
lard as solvent for carcinogen 


Tune m weeks_ 
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Oberling and his coworkers {12) observed no inhibition of tumor 
formation in rats injected with 3:4-benzpyrene in fat from the same 
animal, but the technique of extraction of the material is not described. 

The problem was reundertaken when it was determined that Pea¬ 
cock's method of extracting the tissues differed from ours. Peacock 
(IS) refluxed the dissected mouse fat or eviscerated mouse carcasses 
in a Sohxlet apparatus, and drove off the ether in vacuo. The tech¬ 
nique used hero was to shake the tissues in cold ethyl ether, and to 
drive the ether off the filtrate by heating at 37® 0, 

The possible roles of drying the tissues before extraction, and of 
extracting the tissues in cold ether (by shaking) as contrasted with hot 
ether (by refluxing) were therefore investigated. The fat from 
CbH mice, dissected from the subcutaneous, omental, and perirenal 


% Obtained by Sob^et extraction witb ether of dissected mouse fat, the type of ether is not specified. 
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sites, was divided into two portions, one of which was dried in vacuo 
over phosphorus pentoxide. The two portions were again divided; 
one dried and one wet fraction were extracted by shaking in cold 
ethyl ether and the other two fractions by refluxing in a Sohxlet 
apparatus. 

At the same time, fat was obtained from strain A mice and from the 
Fi generation of IXC57 black mice, to ascertain whether strain diGPer- 
ence would influence the results. These materials were prepared by 
cold ether extraction of the wet tissues. The effect of various organ 
extracts, of the liver, brain, abdominal contents including the intes¬ 
tines but excluding the liver, and the chest organs, extracted after 
drying in a Sohxlet, were also investigated. Extracts of whole 
mouse carcasses, including the skin and the intestinal tract, were 
made by shaking the wet tissue in cold ether or by refluxing the dried 
tissues in a Sohxlet apparatus. 

Methylcholanthrene was dissolved in the extracts, 0.5 mg. per 0.25 
cc., and the solutions injected into CsH male mice. The small 
quantity of liver and brain extracts made necessary the addition of 
equal portions of mouse fat. As sliown in table 4, 6 out of 9 
injected with the hydrocarbon in fat from strain A mice developed 
sarcoma, and with the extract of the abdominal organs only 4 tumors 
were elicited in 12 mice, suggesting that these two solvents inhibited 
the carcinogenesis. The number of mice employed, however, is 
insufficient to attach particular significance to the findings; the im¬ 
portant fact is that tumors were induced with all the fractions. The 
differences in results with the extracts are practically within the 
range of variation observed with different lots of lard. 


Table 4 .—Induction of subcutaneous tumors in CzH male mice with 0,5 mg. qf 
methylcholarUkrene in 0,26 cc. of various mouse tissue extracts 
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In former studic® on the inhibition of tumor formation with animal 
fat fractions as solvents {10, 11), 3:4-benzpyrene was used as the 
carcinogen. It is more likely, however, that the difiference in results 
is due to the fact that the petroleum-ether used by Morton and 
Mider {1^ extracted a different fraction than the ethyl ether em¬ 
ployed here. 

Experiment 4- Effect oj solvenis in strain A mice .—Concurrently 
with the experiments described above, in which CgH mice were used, 
small groups of strain A mice were also injected with methylcholan- 
threne dissolved in various solvents, 0.5 mg. per 0.25 cc. For clarity, 
they are recorded separately as one experiment. 

Table 5 .—Induction of subeutaneous tumors in A strain male mice with 0.5 mg. of 
methylcholanihrene in O.SS cc. of various solvents 


Time in weeks___ 
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2 

2 

2 

1 

1 

2 
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1 



13 
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The observations reported for the CjH mice are reiterated in table 
5 for the strain A animals. Since strain A mice are more resistant 
to the induction of subcutaneous sarcoma with carcinogenic hydro¬ 
carbons {8), tumors appeared later and in a lower percentage of mice 
than in the CaH animals. Tricapiylin and the tricaprylia-trilauiin 
mixture were found to accelerate the formation of tumors, and 
mouse fats retarded their appearance slightly, as compared with the 
induction of sarcomas with methylcholantbrene dissolved in lard 
lot B. 

Ulceration at the site of injection, for which the strain A mice are 
noted, was not reduced by the use of the glycerides instead of lard as a 
solvent for methylcholanthrene; with both, ulceration occurred in 

20 to 30 percent of the animals. Tumor formation was neither 
retarded nor accderated by the phenomenon. 

The induction of primary pulmonary tumors in this group has been 
recorded elsewhere (15). Before 11 weeks after injection, no lung 
tumors were observed in 16 mice; between 12 and 18 weeks, 11 out of 

21 mice had multiple lung tumors, and of the 16 mice killed after 
18 weeks, all but one had multiple lung tumors. 
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DISCUSSION 

The investigatioii demonstrates that the solvent exerts a definite 
effect upon the latent period and incidence of carcinogenesis with 
methylcholanthrene injected subcutaneously in the dissolved state 
into inbred strains of rdee. The latent period is very short when 
tricaprylin is used, and over twice as long when butyl phthalate 
is the solvent. 

It is evident, therefore, that solvents of heterogenous composition, 
such as lard, will not produce constant results with different lots of the 
material. Significant variation can be elicited even with relatively 
large doses of methylcholanthrene (0.5 mg.) in very susceptible animals 
(C 3 H mice). The variations are accentuated when smaller doses of the 
carcinogen, or carcinogens of weaker potency, are injected into less 
susceptible animals (16). 

Another important argument against the use of heterogenous sol¬ 
vents in studies of carcinogenesis with the hydrocarbons is found in 
the reports of occasional sarcomas obtained at the site of injection of 
such compounds. Burrows and his coworkers (17) describe 12 spindle- 
cdl tumors in 217 rats injected with lard, and Gardner (18) reports the 
production of a sarcoma in one mouse that received repeated injections 
of sesame oil. Although it is possible that such tumors are of sponta¬ 
neous origin (19), the sarcomas could bo theresidtof nonspecific action 
or of some undetermined weak carcinogen in the agents. The use of a 
solvent of known chemical composition obviates the latter possibility. 

Tricaprylin, CjHsCOCOCCHjlsCHglg, was the most consistently 
and most rapidly acting solvent for methylcholanthrene of the five 
esters tested. It is a colorless, odorless liquid with a melting point of 
8-9° C. It dissolves methylcholanthrene rapidly in concentrations 
of 5 mg. per cc.; 10 mg. per cc. is a supersaturated solution at 37° C. 
and precipitates at 20° C. The chief disadvantage of tricaprylin as a 
solvent for polynuclear aromatic hydrocarbons is its present high cost. 
The experiments reported here have stimulated the development of 
methods of cheaper large-scale production of the compound (80). 

SUMMABT 

The solvent exerts a definite effect upon the incidence and the latent 
period of sarcogenesis with 20-methylcholanthrene in inbred strains 
of mice. 

Significant differences are observed in the production of tumors when 
different lots of lard are used as solvents for methylcholanthrene. 

Tricapiylin was found to be a most satisfactory solvent of known 
chemical composition for studies in carcinogenesis with methylcholan¬ 
threne. 
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THE PRESERVATION OF THE INFECTIOUS AGENTS OF 
SOME OF THE RICKETTSIOSES 

By Nobmait H. Topping, Passed Assistant Surgeon^ National Institvie oj Health, 
United States Public Health Service 

In 1935 Flosdorf and Mudd (1) described tihe procedure and appa¬ 
ratus for preservation in ^Tyophile'^ form of serum and other biologi¬ 
cal substances. Since this report there have been many published 
communications increasing the wide adaptability of the procedure. 
In 1938 the same two authors described the ''ciyochem process'' 
(j?) as an improved method for the preservation of sera, micro¬ 
organisms, and other substances. The purpose of this paper is to 
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add another to the already imposing list of materials and substances 
\v^hich lend themselves to satisfactory preservation by either of these 
two methods, namely, the infectious agents of some of the rickettsioses. 

There have been only two satisfactory methods available to the 
investigator for the maintenance of strains. The first is by constant 
rniimal passage, which is exceedingly tedious and expensive and is 
attended by the constant danger of loss of the strain from secondary 
infections in the passage animals. The second method is the utiliza¬ 
tion of some form of tissue culture such as those described by Bengtson 
{Sa and 6), Cox (4), and Zinsser (5). This second method has disad¬ 
vantages somewhat similar to the first. The adaptability of this 
type of material to its preservation by either the '‘lyophile^^ or ^'cryo- 
chem’’ procedures has obvious advantages. 

Material has been successfully preserved in the lyophile state from 
animals or arthropods infected with Rocky Mountain spotted fever, 
endemic typhus, epidemic typhus, and the rickettsiae recently 
described by Cox (B. diaporica). These four strains represent a wide 
variety of the rickettsioses and, in general, are representative of the 
total group. 

It has been foimd that guinea pig serum virus loses its infectivity 
when subjected to the lyophile state. This is due, perhaps, to changes 
in pH as suggested by Scherp et al. (6) in a report on the influenza 
virus. Bits of tissue alone, such as strips of splem in spotted fever, 
or portions of the brain in epidemic typhus, are also unsatisfactory. 
Emulsions of organs in saline, too, have immediately lost their infec¬ 
tivity except those from guinea pigs infected with B. diaporica^ which 
infection apparently is more resistant to rough handling than the 
other strains of the rickettsioses. 

Sterile skimmed milk has been found to be the best medium in 
which to suspend infectious material. Briefly, the technique is as 
follows: The infected animal is anesthetized with ether, opened, blood 
cultures made, then the organ or material removed. This is macerated 
in a sterile mortar and about 12 cc. of sterile skimmed milk added. 
The material is then divided into four equal portions of 3 cc. each and 
placed in the 5-ml. cryochem or lyophile tubes. The described pro¬ 
cedures for preservation are followed. The spleen has been found to 
be the best material in spotted fever and animab infected with B. 
diaponca, the brain in epidemic typhus, and testicular washings in 
endemic typhus. The characteristic disease is produced upon testing 
with no apparent change in virulence as indicated by incubation 
periods, fatality rates, and scrotal lesions. Animal organs infected 
with endemic typhus and B. diaporica have been preserved for 6 
months, Rocky Mountain spotted fever for 1 month, and epidemic 
typhus for 4 months. Spotted fever virus in ticks has been preserved 
for 4 months. Tests covering longer periods have not been made. 
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It has been noted that the contents of an occasional tube, when 
tested, will fail to infect the animals, while other materials from the 
same source and preserved at the same time do prove infectious. To 
overcome this dijOElculty, it is believed advisable to preserve at least 
four to eight lots at one time so that duplicates will be available. 

When any of the tested material has failed to infect a test animal, 
it subsequently has been shown that the animal was not usually 
immunized by the injection of the noninfecting virus. It would seem 
that the destruction of the infectious agent has also destroyed its 
antigenicity. However, one test with “tick virus” of Eocky Moun¬ 
tain spotted fever in the lyophile state in milk foiled to infect two 
guinea pigs and these animals later were foimd to be immune to 
passage virus. 

CONCLUSION 

The “lyophile” or “cryochem” technique offers an economical and 
convenient method for the preservation of rickettsial material. 
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HOUSING AND HEALTH RELATIONSHIPS RE-EXAMINED 

By Blbbcker Marqttbttb, Fellow^ American Public Health Assodaiionf Execu¬ 
tive Secretary, Cincinnati Public Health Federation, Past President, National 
Association of Housing Officials 

“Housing” connotes more than the mere condition, design, arrange¬ 
ment, and construction of buildings. It means the conditions under 
which people carry on their daily life, in their homes and in their 
neighborhoods. It means the general environment as well as the 
buildings. Concrete examples of what housing means today are 
found in the public housing projects, nonexistent a decade ago. These 
projects are undertaken to provide the kind of environment that favors 
physical and mental health. They insure essentials in wise site plan- 

20936S*—40 —2 
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ning such as low percentage of land occupancy by buildings and the 
orientation of structures so that the maximum amount of simshine 
will be afforded. Provision is made for sufficient vdndow area and 
such arrangement of windows as will give maximum ventilation; 
for insulation against heat and cold; arrangement of rooms for maxi¬ 
mum privacy; modem toilet and bathing facilities for every dwelling 
unit; hot as well as cold running water; efficient heating; laundry 
facilities; fire-resistant construction and safe egress. Thought is 
given not only to minimizing conditions that are conducive to falls 
and accidents, but to providing the kind of management that will 
insure the maintenance of the buildings in a good state of repair. 
With elimination of overcrowding it is possible to direct the attention 
of tenants to habits of cleanliness and orderly housekeeping. Projects 
are planned to include ample room for adult recreation and convenient 
play space for children. 

Viewed in this broad light, few health leaders would question that 
good housing does promote good health. At the same time, recog¬ 
nized housing leaders do not discount the fact that health is vitally 
affected by other factors, such as adequate income, proper diet, good 
medical service, cleanliness, the knowledge and practice of the rules 
of hygiene, and conditions of employment. 

HOUSING AND DISEASE 

A clear understanding of the possible relationship between housing 
and disease may be facilitated by the following statement from a 
recent paper (1) on the influence of overcrowding on the incidence of 
pneumonia: 

The factors responsible for the production of disease, especially infectious 
disease, must be considered from three important angles. 

(a) Predisposing causes which include, among others, age, sex, habits, season, 

heredity, hygiene, climate, other diseases, poverty, and housing. 

(b) Exciting causes—heat, cold, traunoa, worry. 

(c) Specific causes—micro-organisms, viruses, toxins, etc. 

It is likely that these three factors, acting together, set the stage, necessary for 
the contraction of the disease. 

There is much evidence that bad housing and bad environment 
axe predisposing factors in the spread of disease. Examples of specific 
diseases in some measure attributable to bad housing axe discussed in 
the paragraphs which follow. 

Tuberculosis ,—Of course, poor housing does not cause tuberculosis. 
It is a disease caused by a germ and the commonest type (pulmonary) 
is spread from person to person. Whether or not housing is an 
important factor in promoting the spread of tuberculosis is debatable, 
since the relationship is not susceptible of exact measurement. Low 
income, lack of knowledge and practice of the rules of hygiene, and 
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unfavorable industrial conditions contribute to the spread of the 
disease, perhaps even to a greater extent than bad environment. 
Yet there is strong evidence that environment does play a part. 

Emerson (S) makes this observation: '^In Detroit (1920-29) and 
New York (1922-30) in this country, and in Glasgow and Edinburgh 
careful studies have shown that increased prevalence of reported 
cases or deaths from pulmonary or other forms of tuberculosis is 
related directly imder these conditions (where people are of low 
economic levels or of mediocre intelligence) to houses xmsuitably 
constructed, and occupied with an excessive ratio of persons to rooms. 
Among industrial workers in Cincinnati, the United States Public 
Health Service found that bad housing had a marked effect on the 
tuberculosis rate which was, in turn, affected by poverty, lack of 
segregation of advanced sputum cases, and lack of provision for 
incipient cases.’' 

Since the ' Vhite plague” is spread from person to person, room over¬ 
crowding is certainly conducive to its spread. One of the aims of the 
housing movement, even before public housing projects were under¬ 
taken, was the elimination of overcrowding. 

Groom and Allen (S) have shown, from studies in Cincinnati, that 
tuberculosis mortality varies in direct relation to economic status. 
The Cincinnati Building Department (4) rates residences as to fitness. 
Allen’s studies show high tuberculosis mortality rates for all the major 
residential areas classified by the building department as distinctly 
substandard. It is true that these are also low economic areas and 
there is no doubt that economic status is just as important, or even 
more so, than the environment. Areas of high tuberculosis mortality 
are foimd so constantly to be areas of bad environment that a relation¬ 
ship is indicated in spite of the impossibility of separating the economic 
from the environmental factors. 

A report published in 1938 by the Garden Cities and Town Planning 
Association of England (6) makes certain comparisons of tuberculosis 
mortality. According to this report the tuberculosis death rate for 
slum areas of Manchester was 197 per 100,000; for the city of Man¬ 
chester as a whole, 104; for the Wythenshawe housing development 
(a public housing project), 72; and for England’s 2 most famous 
garden cities, 38 and 67, respectively. The economic status of families 
in the Wythenshawe development and in the garden cities is probably 
higher than that of the slum families, but there is no reason for believ¬ 
ing that it is higher than for the city of Manchester as a whole, espe¬ 
cially in Wythenshawe whose families are selected because of low 
income. These data justify a reasonable presumption that satisfactory 
housing and environment are conducive to lower tuberculosis 
mortality. 
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Pneumonia .—^Accumulating evidence is establishing a relationship 
between environment and pneumonia. Recent information compiled 
by Benjamin {!) indicates that pnoumonia incidence as well as mor¬ 
tality is excessive in areas of substandard housing and room over¬ 
crowding. Hifi. studies show a significant correlation between high 
pneumonia mortality rates and a high degree of room overcrowding 
in a group of cities. 

Benjamin’s studies have further demonstrated, by means of a spot 
map, ^at the vast majority of pneumonia cases received at the Cin¬ 
cinnati hospitals, pubMo and private, come from the substandard, 
overcrowded areas of the city where about one-fourth of the popula¬ 
tion lives. 

Rickets .—It has been demonstrated by scientific workers that, while 
rickets varies with climate and season, its incidence is increased by 
residence in dark, damp houses and by lack of opportunity for out¬ 
door exercise for young children. Walker (^) in Detroit found a cor¬ 
relation between insufficient daylight (less than 0.25 percent of out¬ 
side light) and the prevalence of rickets. Rickets was rarely found 
where daylight in the living room was as much as 0.50 percent of 
outside sunlight. 

Infant and maternal mortality .—^In the report previously referred 
to, published by the Garden Chties and Town Planning Association 
of England (5), these facts with regard to infant mortality are brought 
out. The infant mortality in the slum areas of Manchester was 120 
per 1,000 live births; in the city of Manchester as a whole, it was 71; 
in the Wythenshawe development, 60; and in the 2 garden cities, 33 
and 25, respectively. Here again, while the economic factor is not 
evaluated, there seems to be no reason to believe that, in a housing 
development like Wythenshawe where tenants are selected because 
of low income, or in the garden cities where families are of the wage- 
earner group, the family status should be any better than that of 
families in the city of Manchester. 

Diarrheal diseases take an excessive toll among babies in areas of 
bad housing and low income. Undoubtedly, low income, diet, and 
ignorance are vital factors. However, in considering tenement areas, 
such as those studied in Cincinnati, high incidence of diarrheal disease 
may be attributed in part to conditions existing because of use of 
common toilets, many of them broken and out of order, and to the 
high percentage of unscreened windows in the area. It is significant 
that Gneionati’s mortality (5) from diarrheal diseases is high and its 
percentage of private indoor toilets is low in comparison with other 
cities (7). Part II of the Cincinnati studies, which concerned mor¬ 
tality by census tracts, states: “There was a very definite localization 
of high (enteritis) death rates; geographically they centered in the 
Basin (where the greatest congestion and the worst housing exist. 
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and where 69.1 percent of the households are without private, indoor 
toilets); economically, they involved mainly the underprivileged class.” 

Pediatricians agree that in order to safeguard the health of infants, 
homes that have adequate sanitary and bathiug facilities, including 
running hot and cold water, light, well-lighted and ventilated rooms 
with screened windows, and proper heating equipment are requisite, 
and that lack of these essentials is a menace to the health of babies. 

Typhoid fever, —^In most of our larger cities, owing to the safeguard¬ 
ing of the water and milk supplies and to sanitary sewage disposal, 
typhoid fever is no longer a serious problem. It remains a problem, 
however, in smaller communities where there is no public water supply 
or where the public water supply is not properly protected from 
contamination. In these communities the existence of privy vaults 
is a factor in the spread of typhoid fever. 

Disease spread hy rats. —It has long been realized by public health 
administrators that rat bites are much more common than generally 
supposed. Frequently, in old tenement districts, babies and small 
children are seriously bitten whEe sleeping. Rat extermination 
measures have been necessary on many slum sites cleared for public 
housing projects. Modem building and housing codes require pro¬ 
visions to minimize the rat menace in new buildings. 

The rat has an impoitant role in the direct or indirect transmission 
of su6h diseases as plague, typhus fever, tularaemia, trichinosis, 
rat-bite fever, and Weil's disease. To be sure, rats breed in many 
types of buEdings other tlian dwellings. Nevertheless, slum elimi¬ 
nation and replacement by rat-resistant structures aid in the reduction 
of this menace. 

Rheumatic fever. —^Authorities on rheumatic fever point out that this 
disease is closely associated vith poverty and bad environment. The 
refeiences on this score are abundant in medical literature (5). 

Mental health and environment. —^There seems to be no specific 
evidence as to the relative prevalence of minor nervous disorders in 
substandard housing areas as compared with other areas. Never¬ 
theless, conditions existing in slum environment are not such as to 
promote mental health. Ford (S) points out that ‘‘Nervous impair¬ 
ment is a disabEity sometimes occasioned by eye strain, by dark halls 
and rooms. The insistent noise and confusion almost invariably 
present in substandard housing areas is bad. Lack of privacy in 
arrangement of rooms and overcrowding people in rooms is certainly 
undesirable for the best mental, moral, and spiritual development. 
The lack of a place for home study adds difiiculties for the chEd in 
matters of normal mental adjustment.” 

Facts indicating a relationship between one form of insanity 
(schizophrenia) and environment have been presented in a paper 
published recently by the University of Chicago. The study of 
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mental disease in the city of Chicago, made by Fans {10), was based 
on the records of the Chicago Psychopathic Hospital for 1930 and 
for 1939. It showed that insanity rates during the year 1930 varied 
in different parts of the city from 19 to 828 per 100,000 of the popula 
tion, with an average of 105 for the city as a whole. Faris states, 
‘‘The high rate areas include the central ‘zone of deterioration' 
where the foreign-bom population reside, the ‘hobo' and rooming 
house areas, and the Negro rooming-house and apartment-house 
areas. The low rates are in the outlying residential areas, including 
the suburban zone, the areas in which single houses predominate, 
and the areas of the more expensive apartment houses. Thus it is 
clearly evident that there is at least a crude association between the 
high rates of insanity and the parts of the city in which social dis¬ 
organization is greatest * * 

Housing and accident hamrds .—^In the volume “Slums and Housing," 
Ford {9) produces detailed evidence showing that the design, construc¬ 
tion, and maintenance of dwellings have a direct bearing on the 
number of injuries from accidental falls. In the large-scale housing 
developments undertaken by public and private enterprise today, 
every effort is made to eliminate these particular hazards. 

Ford points to fires as a cause of many accidents, injuries, and even 
deaths. Home accidents due to dilapidation and fire are also dis¬ 
cussed by Britten {11). Since one of the aims of planned housing is 
to require the construction of buildings in such manner as to prevent 
injuries and deaths due to fire and to provide safe and adequate 
^ess, the relationship between housing and fire as an accident 
hazard seems clear. 


HOUSING AND POSITIVB HEALTH 

Neither effective treatment of disease nor freedom from disease 
constitutes the total objective of the public health movement today. 
It is not enough to increase the life expectancy. There is no great 
gain in merely extending fife if it can be neither useful nor enjoyable. 
The goal is to try to make the conditions of life such that the mass of 
the people may be able to enjoy health, vigor, and usefulness to the 
full. The following may be listed as some of the necessities for the 
promotion of health in its most complete sense: 

Wen balanced and adequate diet. 

Adequate medical care, preventive as weH as curative. 

Exercise and wholesome recreation. 

Cleanliness. 

Fresh air. 

Sunshine. 

Best. 

Sleep. 
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Privacy. 

Freedom from unnecessary disturbance of the quiet enjoyment of home life. 

Working conditions conducive to health. 

This is not a complete or exhaustive list by any means. It is 
significant, however, that conditions in substandard housing areas of 
our cities are adverse factors in more than half of these essentials, 
whereas the conditions that modem housing endeavors to promote 
are favorable. 

Significant studies of housing in relation to health, which touch 
upon many of the above matters, are being made by the Committee 
on the Hygiene of Housing of the American Public Health Association. 
The studies are unique. They approach the subject from a construc¬ 
tive angle with the purpose of aiding housing directors to make the 
new housing of today promote health. For example, they include 
the most comprehensive survey of thermal conditions so far made in 
occupied buildings in this country. They are bringing to light 
important facts on ceiling heights, illumination, insulation, occupancy 
limits, environmental influences, recreation areas in relation to housing 
developments, and similar mattem. Many of the findings of these 
studies are reflected in a report recently published by the Commit¬ 
tee (12). The report sets forth the ‘‘basic health needs that housing 
should subserve^ ^ and outlines these according to fundamental physio¬ 
logical needs, fundamental psychological needs, protection against 
contagion, and protection against accidents. 

It is apparent from the report that the newer concept of housing is 
concerned with positive health, and, as such, transcends consideration 
of the mere physical structure and embraces environmental conditions 
as weU. This attitude has, perhaps, best been summed up by Dr. 
O.-E. A. Winslow, Professor of Public Health, Yale University, at a 
recent round table discussion held under the auspices of the Mflbank 
Memorial Fund (13), at which he said: “In this connection, the round 
table desires to underline its conviction that the whole philosophy of 
the modem housing program rests upon the ideal of rebmlding our 
cities. Mere shelter is not enough, and while tlie rehabilitation of 
substsindard dwellings and the building of temporary shelters for the 
unemployed may be useful, it is not housmg in the proper sense. Any 
Government program in this field has fallen woefully short of its objec¬ 
tive if it does not create decent conditions of human living in the 
neighborhood as well as within the walls of the dwelling itself.” At 
thifl same round table, Dr. George G. Ruhland, Health Commissioner, 
Washington, D. 0., expressed a similar conviction in stating: “It is, I 
feel, rather fortunate that the health officer's attention is diverted 
from the altogether too narrow viewpoint of the specific bacterial 
causes of disease to the broader aspects of environmental influences 
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such as are involved in the housing projects under discussion here 
today. 

If we are able ever to produce a ^‘slumless America” we shall cer¬ 
tainly not eliminate all preventable disease any more than we shall 
eradicate all delinquency. There are too many other factors involved. 
Yet the evidence is overwhelming that slum environment acts as a 
barrier to the efforts of public health authorities to control preventable 
illness among slum dwellers to the extent possible among the well 
housed. Insofar as we break down that barrier, we make one more 
step toward the objective of *Tiealth for all the Nation,” 
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COURT DECISION ON PUBLIC HEALTH 

Tax by public health district upheld. —(Ulinois Supreme Court; 
People ex tel. Wangelin, County Collector^ v, Pennsylvania B. Co., 23 
N.E.2d 38; decided October 13, 1939.) The statutes of Illinois 
relating to public health districts made it the duty of each board of 
health to levy annually a special public health tax, not to exceed 
1J4 mills on the dollar, to form a public health fund from which to pay 
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the salaries of the health oflBcer and employees and the expense of 
maintenance of the health department. The statutes also provided 
that each board of health should transmit annually to the county 
clerk a certificate ‘‘setting forth the rate or percentage of such taxes 
by them levied for the purposes herein provided/' The records of 
the board of health of a particular health district showed that a 
resolution was adopted levying a special public health tax at the rate 
of IK mills “for the purposes provided in" the public health district 
act, quoting its title, and calling for the preparation by the secretary 
of a certificate of levy in the form set out in the resolution. A certifi¬ 
cate was filed with the county clerk reciting the levy at the rate speci¬ 
fied “for the purposes provided in" the public health district act, 
again quoting its title. Neither the board's minutes nor the certificate 
of levy showed any total amount required to be raised or any itemized 
separate purposes with the amounts to be used for each purpose. 

In a tax proceeding against the defendant railroad company the 
levy was sustained against objections that it was void because (1) 
the taxing district's records did not show the total amount of money 
to be raised or the specific purposes and amounts for each purpose or 
whether they were lawful purposes, and (2) the certificate of levy 
was by rate instead of by amount. In rejecting the defendant's 
contentions the supreme court in its opinion stated, in part, as follows: 

* * ’*• The exclusive purpose for which the levy was made, and shown by 
the minutes, is the creation of a fund to preserve the public health, specificaUy 
authorized by the particular statute under which it was levied, and referred to 
both in the minutes of the board and in the levy. The taxpayers were fully 
informed of the legality of the purpose by the record and by the levy. * ♦ ♦ 

It is to be noted that the statute under which the levy was made provides for 
a levy by rate, and that the certificate of levy shall be made in the same way. 
These provisions were complied with. ♦ ♦ ♦ 


DEATHS DURING WEEK ENDED MARCH 9,1940 


[rrom the Weekly Health Index, Issued by the Bureau of the Census, Department of Commerce] 



Week ended 
Mar. 9,1940 

Correspond¬ 
ing week, 
1939 

Data from 88 large cities of the United States: 

'TaIaI <lAAthS _ __ 

9,865 

9,460 

96^048 

460 

579 

5,806 

66,069,866 

15,103 

12.0 

la? 

9,688 

> verwm f'or ? pH™* 

Totald^ths, first 10 weeks of year.. ................................. 

95,246 

653 


Axrttram far S Driar "T&BX^ __ - 

Deaths under 1 year of age, first 10 weeks of year__—.— 

Data from industrial insuianoo companies: 

in fnn»fl .. _ . ^ 

5^557 

67,823,n6 

17,982 

13.8 

10.6 

wumher niHins ._ ... 

PAAfh ftlftiTTia pAr 1 ,nnn pnlffitAR In frann, cmnnskl nitn 

Death daims per 1,000 pdhcies, first 10 weeks of year, annual rate- 

















PREVALENCE OF DISEASE 


No health departvient, State or local, can effectively prevmt or control disease without 
knowledge of when, where, ana under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES FOR WEEK ENDED MARCH 23,1940 

Summary 

For the current week, a continuation of the favorable conditions is 
noted with respect to the 9 important communicable diseases reported 
to the Public Health Service weekly by telegraph by the State health 
officers. Each of the diseases included in the following table, with the 
exception of poliomyelitis, was below the 5-yeax median, 1935-39, 
and the accmnulated totals for the first 12 weeks of the year (period 
ended with the current week) are below the 5-year median expectancy 
for all of the diseases except influenza and poliomyelitis. 

The number of cases of influenza dropped from 6,740 for the pre¬ 
ceding week to 4,438 for the current week, below the 5-year median of 
6,359, while poliomyelitis increased from 19 to 28 cases, much above 
the median expectancy of 17 cases. The prevalence of pohomyolitis 
is widely distributed, with only 3 States, California, Kentucky, and 
Michigan, reporting as many as 3 cases. The number of diphtheria 
cases, 289, was little more than half the expectancy, while smallpox, 
with 72 cases, and typhoid fever, with 89 cases, were well below the 
median figures of 272 and 110, respectively. 

For the current week, 1 case of Rocky Mountain spotted fever was 
reported in Oregon, 2 cases of tularaemia were reported in Maryland, 
and 1 case each in South Carolina and ^Mississippi, and 14 cases of 
endemic typhus fever were reported, 6 in Texas, 4 in Geoi^ia, 3 in 
Alabama, and 1 in South Carolina. 

( 656 ) 
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Telegraphic morhidity reports from State health officers for the week ended March 23, 
1940, and comparison with corresponding week of 1989 and 6-year median 

In these tables a zero indicates a definite report, while leaders imply that, although none were reported, 
oases may have occurred. 



See footnotes at end of table. 
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'TeleQi'CLpliic Tnorhidtty Tepovts front Stoto hodlth officors for tho week 6nded ]\fIo,rch SSf 
1940 i and comparison with corresponding week of 1939 and B-year median Con. 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and par¬ 
atyphoid fever 

Division and State 

WppTc ended I 


Week' 

ended 


Week ended 


Week ended I 




Me- 

Me- 



Me- 



Me- 




dian. 



dlan, 



dian. 

Mar. 

Mar. 

dian. 


Mar. 

Mar. 

1935- 

Mar. 

Mar. 

1935- 

Mar. 

Mar. 

1936- 

1935- 


23, 

25, 

39 

23, 

25, 

39 

23, 

25, 

39 

23, 

25» 

30 


1940 

1939 

1940 

1939 


1940 

1939 


1940 

1939 


KSW ENG. 








■ 

■ 

■ 

■ 


ATflInA 


0 


12 

24 

17 


B 

K 

H 


3 

New Hampshire. 

■d 

0 

■n 

1 

4 

12 






0 

Vermnjrit. 

0 

0 

0 

ft 

10 

20 



^^E 

^^E 

^^E 

0 



0 


141 

194 

269 






a 

Tf:lanri , 

0 

0 

0 

16 

12 

29 




^^E 


i 


0 

0 


71 

lOS 

117 


^^E 




1 

M1I>. ATL. 











■ 


New VArlr 

0 

0 

0 

1,190 

699 

■ffMd 

0 

0 

0 

3 

K 

8 

-Terpey^ _ 

0 

0 


390 

226 

177 


0 

0 

3 


1 

Pflnn^^ylvftiiift. _ 

1 

0 

Hd 

877 

417 

662 

0 

0 

0 

S 

14 

7 

E. NO. CEN. 













Ohift _ _ 

1 

0 

1 

226 

810 

867 

6 

21 

3 

3 

3 

3 

t-ndiA.Tia 

1 

0 


196 

182 

182 

6 

87 

8 

1 


0 

TlHtinfa _ 

0 

2 

2 

833 


779 

2 

6 

19 

4 

8 

6 

blicbigan _....... 

8 

0 


287 

608 

608 

1 

13 

12 

6 

0 

3 

TTlQnnTnftln 

1 

0 

0 

134 

201 

432 

0 

6 

6 

1 

0 

1 

W. NO. CEN. 













Minnesota.. .... .. 

0 

0 

0 

82 

97 

ISO 

6 

7 

18 

0 

^^Ei 

1 

Tawa _ _ - ^ _ 

0 


1 

46 

146 

224 

IS 

22 

27 

1 

1 

3 

Missnnrl___- 



0 

47 

109 

211 

8 

22 

22 

8 

0 

2 

North Tlakota 


0 


10 

7 

83 

1 

1 

4 

1 

0 

0 

Ponth ■nakntA- —T- - 


0 

0 

18 

18 

18 

4 

1 

8 

1 

0 

0 

ISInhnMlrA_ _ 


0 

0 

16 

31 

42 

0 

7 

14 

0 

0 

0 



0 


64 

148 

148 

1 

2 

28 

2 

2 

0 

SO. ATXm 









Delaware...... 

0 

0 

0 

1ft 

9 

9 

86 

0 

0 

0 

0 

0 

0 

Maiylacd ^_ 


0 


89 

39 

0 


0 

1 

2 

3 

Dlbt. of Ool_ 


0 

0 

37 

16 

19 

0 

0 

0 

1 

0 

0 

VlZ^^ia - — ........ 

1 

0 


40 

17 

30 


0 

0 

4 

1 

1 

TVeat Virprfnlft S _^ 

1 

0 


40 

83 

52 


0 

0 

2 

5 

6 

North Carolina—.... 

0 


0 

39 

61 

89 

Hi 

0 

0 

2 

5 

2 

Pniith Carolina ^ __ 

c 

4 


1 

6 

6 


0 

0 

0 

3 

2 

Georgia *___ 

1 

0 

1 

18 

7 

8 


1 

0 

1 

4 

2 

■pi^rfda 

0 

2 

0 

16 

11 

6 


0 

0 

2 

2 

1 

E. SO. CEN. 






■ 




Hentuoky _-_ 

3 

0 

1 



6S 


2 

0 

4 

1 

3 

Tenpessea 

0 

0 


93 

9 

37 

29 


3 


2 

2 

1 

2 

AlAhflTTin* ^ 

0 

1 

1 

m 

12 

6 


4 

1 

1 

1 

■\Tia«?Jsaippi * 

0 

0 


2 


0 

0 

6 

3 

1 

W. SO. CEN. 












Arkansas___ 

2 

1 


6 

8 

in 

8 

3 

1 

0 

ft 

1 

Louisiana_ 

0 


Hi^ 

16 

11 

IS 

0 

1 

1 

8 

16 

9 

Oklahoma_ 

3 

1 

0 

20 

38 


1 

33 

2 

1 

2 

X 

Tt^Yfia 3 - - - 

1 

0 

1 

49 

89 

83 

6 

29 

14 

11 

14 

9 

MOUNTAIN 







Montana. 

2 

0 

9 

21 

3 

18 

g 

18 


0 

14 

1 


0 

Trtfihft __ _ 

Hi 

c 

9 

is 


2 

2 


1 

1 

"IVvomlng_ 



(] 

7 

8 

2G 


0 


1 

• 1 

0 

Colorado - 


0 


37 

3 

2D 

61 


2 

2 

0 

1 

1 

Now Mexico 

1 

c 


28 

7 

28 


0 

1 

1 

0 

3 

Arirnna _ . . 

s 

1 

H; 

12 

18 


8 

0 

0 

0 

0 

TTUh a 

c 


c 

1C 


6C 

Q 

1 

1 

0 

0 

0 

pAcmo 










Wa«!hin«rton ^ _ 


h; 

c 

47 


4e 

1 

1 

11 

2 

G 

0 

Orwron - 

3 

i 

9 

18 

64 

48 

2 

14 

14 

4 

fl 

9 

California- 

! 

llK 

C 

138 

246 

24C 

4 

24 

14 

8 

El 

m 

Total_ 

2E 

14 

17 

lB!g 

4^912 

7,41C 

72 

270 

272 

89 

m 

\ 110 

tawMOrn 

834 

1b4 

24£ 

66,107 

63,907 

80,772 

8^ 


8,654 

916 

1,406 

§ 

rT 






See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended March 
1940, and comparison with corresponding week of 1939 and 6-year median —Con. 


Division and State 

Whooping cough 

Division and State 

Whooping cough 

Week ended 

Week ended 

Mar 23, 
1040 

Mar. 25, 
1939 

Mar 23, 
1940 

Mar 25, 
1939 

NSW ENG. 



SO. ATI-—continued 

■1 


Maine-- 

84 

55 




VT/itjr TTftTn-nshirft „„ __ 

15 

0 

South Carolina * 


111 


38 

32 



35 


104 

254 

Florida 


87 

Rhode Island- 

2 

124 



Connecticut- 

23 

106 

E. SO. OEN. 



KID. ATI. 



Rentncky ^ _ 

53 

7 




Tennessee__ 

29 

13 


382 

545 

Alahama s 

4 

82 

Ne'w Jersey.—_——— 

65 

418 

Mississippi* _ 



p^uisyivania--- 

263 

292 







W. SO. CBN. 



B. NO. GEN. 






Ohio r _ 

76 

146 

Arlranses _ __ 

7 

34 

Xndiena _ _—_— 

44 

46 

Toni<iin.na , _ 

1 

20 

Tllfnflia^ _-_—— 

114 

281 

Oklahoma .. 

8 

1 

Michigan -__ 

129 

153 

Teres *_ 

255 

104 

Wisconsin--- 

84 

225 







MOUNTAIN 



W. NO. cacN. 



Montana_ 

2 

1 

Minnesota ___—— 

22 

43 

Idaho_ 

Wyoming_ 

11 

0 

1 

1 

Iowa _ _—_ 

1 

14 

Colorado. . 

6 

06 

Missouri ..- 1 ^-___ 

27 

16 

New Merioo _ _ 

12 

13 

'Mnrf.h nekota_ 

1 

0 


25 

27 


2 

1 

TTtah * 

200 

40 


4 

6 





39 

10 

FAcinc 



SO. ATL. 



Washington_ 


22 

Delaware__ 

14 

12 

Oregon * 


8 


253 

21 

OaUfnmia . _____ 


179 


14 

85 




Virgil^---—- 

40 

77 

TotaL_ 

2,934 


West Virginia >_ 

North Carolina- 

27 

77 

26 

863 

12 weeks_ 

84,788 

50,641 


1 New York City only. 

* Period ended earlier than Saturday. ^ ^ 

s Typhus fever, week ended Mar. 28,1040,14 oases as follows: South Carolina, 1; Georgia, 4; Alahama, 8; 
Texas, 6. 

* Bocky Mountain spotted fever, week ended Mar. 23,1040, Oregon, 1 case. 
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CASES OF VENEREAL DISEASES REPORTED FOR JANUARY 1940 

Reports from States 


SyphlUa 


Early 


h 


■Sg 


Lata Congenital All syphilis 


l-a 


l| 




Gonorrhea 


§g 


Other 

venereal 

diseases 


Alabama *_ 

Alasha*_ 

Arizona___ 

ArlcaQsas-...._..M... 

Calrfomla__ 

Cobrado-. 


Connecticut_... 

X)elaware............ 

Plstrlct of Columbia. 

Florida_ 

Georgia___ 

Hawaii_ 

Idaho.. 


12 

97 

*485 


1.12 

.93 

.78 

.37 

.19 

1.03 


43 

81 

1,418 

48 

77 ' 

46| 


1.03 

.39 

2.26 

.46 

.44 

L76 


0.12 

.08 

.14 

.06 

.09 

.11 


Illinois_...... 

Indiana_.... 

Iowa__ 


Kentucky___.....j 

Louisiana_.... 

Maine...._ 

Maryland. 

Massachusetts.... 

Michigan *_... 

Miimesota.. 

Mississippi_ 


88 

.... 

21 

100 

57 

72 

48 

184 


429 


418 

27 

56 

62 

264 

■■"78 


2.75 

4.44 

.05 

.42 

.65 

.24 

.50 

.59 

1.35 


1,077 

497 

39 

84 

1,370 

128 

119 

21 

77 


6.84 

1.60 

.96 

.68 

1.78 

.87 

.46 

.11 

.26 


43 


.25 


3 

2 

66 

18 

8 

5 


.07 

.04 

.08 

.05 

.03 

.03 

.10 


13 

169 


.15 

LOO 


. 01 ! 

.12 

.05 


95 

535 

2,107 

102 

176 

201 

538 

1,766 

1,880 

65 

61 

1,954 

344 

207 

191 

668 

258 


431 


2.27 

2.58 

8.37 

.95 

1.00 

7.64 

8.46 
ia84 

6.04 

1.60 

1.22 

2.47 
.99 

1.04 

L02 

2.26 

L20 

.27 

2.78 

.97 


161 

1,673 

66 

119 

42 

800 

119 

86 

64 

9 

1,132 
91 
170 
116 
384 
57 
24 
146 
342 


0.03 

.78 

2.67 
.61 
.68 

1.00 

4.72 

.70 

.28 

1.68 

.18 

1.43 

.26 

.66 

.62 

1.80 

.27 

.28 

,86 

.77 


24 


22 


11 


.14 


167 


.63 


W 


.06 


Montana_ 

Nebraska.. 

Nevada. 

New Hampshire. . 

New Jersey.. 

New Mexico *_ 

New York. 

North Carolina 

North Dakota._ 

Ohio_ 

Oklahoma_ 

Oregon.— 

Pennsylvania_ 

Rhode Island_ 

South Carolina_ 

Ponth Dakota_ 


19 

27 

2 

3 

115 


141 


.35 

.26 

.20 

.06 

.59 


lOi 

21 

13 

6 

525 


.18 

.15 

1.27 

.12 

1.20 


220 

1,776 

311 

44 

60 

16 

19 

905 


8.70 

.77 

.80 

.44 

1.47 

.37 

2.07 


172 

2,244 

76 

16 

82 

17 

14 

251 


.64 

11.00 

.19 

.29 

.23 

1.67 

.27 

.68 


64 


125 


.32 


2,116! 


1.68 


141 


.111 


2,906 


2.25 


1,290 


1.00 


16 


3 

208 

334 

38 

129 

13 


152 

675 

26 

823 


.04 

.53 

3.93 

.62 

.44 

.19 


3 

497 

1,400 

65 

126 

35 


.04 

.74 

5.45 

.63 

.12 

.51 


2 

43 

189 

12 

47 

4 


Texas- 


Utah_ 

Vermont *_ 

Virginia.. 


195 

283 

7 


.20 

1.62 

.92 


12 

807 

888 

22 


.17 

1.06 

L48 

.42 


17 

900 

3,192 

144 


649 

42 

776 

2,028 

44 


12.421 

L89 

.61, 

L29 

8.43 

.61 

2.65 

3.25 

.84 


20 

355 

255 

160 

76 

37 

G06 

28 

316 

929 

45 


.63 

.99 

1.54 

.07 

.54 

3.20 

.40 

1.08 

1.49 


■Washington.. _ 
West Virginia. 


101 


.19 


28 


.17 


1,4 


Wisconsin- 


Wyoming_ 

Puerto Rico*_ 

Vuginlslands *_ 


.04 


66 

186 

53 

24 


5.25 


.18 

LOI 


119 

86 


.66 

.71 

.45 

.29 

.84 


0.02 

.04 


.01 


.06 

.06 


.03 


.01 

.01 


.01 

.01 


.18 


.10 


.15 


.01 


.01 


.01 


.08 

.18 


Totjd- 


2,630 5,294 .771 


1L900 


L16 


967 


00 28,648 


2l40 


li^eii 


LOO 


278 


.03 


See footnotes at end of table. 
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Re'porU from citieB of 200fi00 population or over 


March 29, 1940 



Figures preliminary and subject to correction. 
i Includes ^'Not stated’’ diagnosis, 
s Duration of infection under 4 years. 

* No report for current month. 

^ Break-down for primary, secondary, and early latent, not ayallable. 
I Includes early latent, late, and late latent. 






























































































March 23,1940 


WEEKLY REPORTS FROM CITIES 

City reports for week ended March 5, 1940 

This table summariaes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban Incidence of the co mm un i cable diseases listed in the table. 
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City reports for week ended March 9, 1940 —Continued 


March 29,1240 
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5&4 

City reports for week ended March 9^ 1940 —Continued 


State and city 

Diph-I 

Influenza 

Mea¬ 

sles 

cases 

1 

Pi 

m 

del 

1 

aeu-j 

Scar¬ 

let 

Small¬ 

pox 

eases 

TTuber- 

culo^is 

deaths 

Ty¬ 

phoid 

fever 

cases 


m 

theria * 
cases ' 

Cases ^ 

Deaths 

unlai 

sithsj 

! 

fever 

coses 

Louisiana* 












Lake Charles_ 

0 


0 

2 

2 

0 

0 

0 

0 

0 

5 

Xew Oileans... 

3 



2 

17 

22 

0 

11 

0 

0 

154 

Shreveport- 

0 

PH 


Hi 

12 

1 

0 

2 

0 

0 

38 

Oklahoma* 












Oklahoma City 

0 

6 

||||H 


8 

2 

0 

4 

0 

0 

50 


1 





2 

0 


2 

6 


_ 

Texas 



mmn 









Dallas . 

6 

6 




0 

0 

5 


12 

80 

Fort Worth.,.. 

0 


0 



1 

0 

0 


16 

43 

Galvfttnn. 

1 


0 



1 

0 

4 


1 

10 

Houston- 

8 




9 

8 

0 

2 


1 

79 

San Antonio..,. 

1 

11 


87 

12 

0 

0 

10 


5 

107 

Montana* 









■1 



Billinas _ 

0 



0 


2 

0 



0 


Great F,\ll5_, 

0 



0 


3 

0 


0 

0 

15 

_ - 

0 

HHiP 


0 

Hi 

2 

0 


0 

0 

3 

Missoula. 




0 

0 

0 

0 

0 

0 

1 

4 

Idaho: 












Boise - 

0 

pHHP 


0 

0 

0 

0 


0 

0 

7 

Colorado: 


1 






Hi 




Colorado 


1 











0 


0 

1 

2 

1 

0 



0 

16 

Donrer 

3 


2 

6 

10 

5 

0 



2 

108 

Pueblo_...... 

0 


0 

5 

8 

8 

0 

^■i 


1 

10 

New ^levlco: 












Alhuqutrque... 

a 


0 

0 

1 

0 

0 

3 

0 

0 

10 

Utah- 












Salt Lake City, 



0 

■I 

1 

6 

0 

1 

0 

46 

84 

Waslilpgton: 




■1 


i 






SMttll* _ 

0 


2 


6 

6 

0 

3 

0 

13 

100 

ff - _ 

0 

r ■ 


Hg 


3 

0 

1 

0 

6 

2$ 

Tacoma_ 


1_ 

mvHVp 









OrtHjon: 

■■III 


HUHlIi 

Mimij 






. 


Portland. 


8 


201 

2 

4 

0 

1 

0 

13 

84 

Rftlcm - __- 


■■■ 

PWHVM 

11 


0 

0 



0 


California 



nmjii 









IjOs .\ngeles,... 

8 

65 


18 

10 

27 

0 

14 


18 

339 

Barramento 


6 


2 

3 

2 

0 

1 

0 

22 

35 

San Francisco.. 

■1 



3 

5 

18 

0 

11 

0 

12 

1S4 



Meningitis, 

meningococcus 

Polio- 





Meningitis, 

meningococcus 

Polio- 

State ind city 






State and city 















litis 



Cases 

Deaths 

cases 





Cases 

Deaths 

cases 

Bhode Island: 




IBB 

1 Michigan* 






Prnvidpnce 


1 





Dfitrolt _ 


2 

1 

0 

New York: 





I Wisconsin: 






Buffalo__ 


0 



} 


Siiofirior 


0 

0 

1 

New York.. 


1 



0 

! Alabama: 






Pennsylvania: 





1 

Birmingham.. 


0 

0 

1 

Philadelphia.. 


1 

0 


0 

j 

Monteomerv 


0 


1 

Ohio: 





! Louisiana; 

" 





Cinelnnati. _ 


1 

0 


0 


ShrftVATVtrt. 


0 

1 


Illinois: 





I Califomifi; 






Chicago_ 


1 

0 


0 

! 

Los .Angeles_ 


0 

0 

1 


Eneepbalitis, epidemic or lethargic. —Cases: Xew York, 1; Great Pfdls, 2; San Francisco, 1. 
i-eiiajni.—Cases: Washington; 1; Savannah, 1; Miami, 1; Tampa, 1; Birmingham, 2; Los Angeles, 1, 
TVpAtt* Cases: Houston, 1. 

















































































FOREIGN REPORTS 


CANADA 

Produces — Comm-unicable diseases—WeeTcs ended January 20 and 
27, and February $, 1940. —Durii^ the weeks ended January 20 and 
January 27, and February 3, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


Week ended Jan. SO, 19^0 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 


■ 


Cerebrospinal meningitis. 




2 

1 


1 


SB 

4 



15 


194 

392 

33 

46 


45 

745 

Diphtheflft _ 



1 

37 

2 

11 

8 

md 

55 

_ _ 





48 

1 



30 

151 

Measles __ 





328 

n 

12 

8 

11 

6^ 

MilTDpS - T_ 





mm 

21 

81 


u 

885 

PneiTTnonia^ _ _ _ 


11 



24 


5 


8 

46 

Poliomyelitis - „_ 




■Bjill 


1 




1 

Scarlet fever. 

m/a 

■Mn 

7 

103 

160 

18 

12 

■n^ 


865 

Tuberwlosis _ 



14 

68 

46 

5 




149 

Typhoid and paraty¬ 


■1 







mniiiH 

phoid fpver_ 



1 

12 



1 



19 

Wnooping cough. 

SB 



96 

97 

65 

25 

5 

80 

372 

1 


ended Jan. S7,1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerehroepinfll maningitiR. 




6 

1 





7 

Chickenpox- . 7 


8 

1 

179 

454 

79 

42 

IS 

55 

836 

Diphthpria _ 


1 

2 

28 

3 

18 

4 

1 


67 

Djrspntery_ 




1 



_ __ 



1 

lTrfliipn7ft __ _ 


48 



104 

mra 


jVPPHH 

16 

169 

Lethargic encephalitis.... 





1 


. 

iHiiU 

1 

Measles _ 




131 

494 


57 


■iKTla 

830 

Mpmpp _ 


BBBB 


45 

284 

■itl 

1 


Bil 

363 

Pneiimnnlft- __ _ 


0 



31 

■n 

1 



43 

Poliomyelitis............. 





2 



BBB 


2 



9 

12 

wm 

172 

27 

13 

81 

umiipiii 

366 

Trflrhoma_ 





1 



nnm 


2 

TnhArpninigfa ___ 


14 

28 

75 

68 

6 

14 

IMh 


205 

Typhoid and paraty- 
phoid fftver __ 




10 

2 

1 


1 

2 

16 

WLooping cough. 


82 

2 

137 

102 

1 

40 


12 

25 

410 


Notb.—F or the ireek eBded Jan. 27, no cases ot the above diseases were reported tram Prince Edward 
Island. 

( 665 ) 
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Week ended Feb. S, 1940 


Disease 

Prince 

Edward 

Island 


New 

Bruns- 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 
katch¬ 
ewan . 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

PhinTrPTipnT . _ . _ 


H 


143 

408 

82 

87 

24 

35 

744 

Tjiphthpfia _ 



2 

21 

1 

14 

7 


46 

Dvfsentpry- 




1 






1 

Tn’finPH7A” _ _ 


52 



622 

28 



19 

721 






132 

341 

142 

53 

6 

49 

722 

ATnipps 




54 

320 

10 

48 


a 

443 

Pnpiininnla . 





20 

1 

1 


16 

47 

PnhnTTiypUiia. 

. 



nnni 

1 




i 

ft‘ver _ _ _ _ 


13 

6 


190 

15 

HUHTJH 

23 

11 

408 

Trnphomi 




Hil 



2 


2 

4 

T^ihprMiloKiq 

1 

23 

20 

58 

54 

5 


1 


162 

T j phoul and paraty- 










nnoirl fevpr 




13 

4 


1 

1 


19 



27 

43 

167 

S3 

15 

38 

11 

7 

801 


INFLUENZA IN EUROPE 


An epidemic of influenza, mQd in character, occurred in Great 
Britain, Germany, and Switzerland during January and February 
1940, while no abnormal rise in incidence was reported for Sweden, 
Norway, Denmark, or the Netherlands, according to the Weekly 
Epidemiological Record ^ issued by the Health Section of the League 
of Nations. 

In Scotland the peak of the epidemic was apparently reached during 
the week of February 3. For the 4 weeks ended February 17, pneu¬ 
monia deaths reported were, respectively, by weeks, 725, 823, 706, 
and 492, while the number of deaths from influenzal pneumonia were 
120, 179, 159, and 139. 

In 126 great towns of England and Wales the highest weekly death 
rate for the year up to February 17 occurred in the week of January 27, 
while the largest number of deaths from influenza was reported for 
the week ended Februaiy 17. 

Influenza mortality in the great towns of England and Wales was 
higher during the first 7 weeks of 1940 than it was during the corre¬ 
sponding period of 1938 and 1939, but lower than in 1937. 

During the first 4 weeks of the year the pneumonia deaths in 57 
large towns of Germany (popxilation 24,290,000), excluding Austria, 
were 500, 638, 695, and 782, while the influenza deaths were 80, 101, 
138, and 122, respectively. The general death rate was, successively, 
14.7, 15.4, 17.3, and 18,3 per 1,000. 

In Switzerland, 2,058 cases of influenza were reported in 14 cantons 
(including 840 cases at Basel) for the week ended February 10 as 
compared with 1,347 cases in 13 cantons (712 at Basel) for the pre¬ 
ceding week. 

LATVU 

Notifiable diseases — Odober—December 1939 ,—^During the months of 
October, November, and December 1939, cases of certain notifiable 
diseases were reported in Latvia as follows: 


I February 29,1940. 
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^thraz-- 

Botulism_-_ 

Cerebrospinal meningitis 


Erysipelas 

Influenza_ 

Lead poisoning-.. 
Lethargic encephalitis 
Measles. 

Mumps-_ 




SWITZERLAND 

Communicable diseases—December 19S9 .—During the month of 
December 1939, cases of certain conamunicable diseases were reported 
in Switzerland as follows: 


Cerebrospinal meningitis.. 

Chickenpoz.. 

Diphtheria-- 

German measles 
IzrBuenza 
Malaria 
Measles 



WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 

From medical offlccrs of the Public Health Service, American consuls, International 0£Sop of Public 
Health. Pan American Sanitary Bureau, health section of the League of Nations, and other sources. The 
reports contained in the following tables must not be considered as complete or final as regards either the 
list of countries included or the figures for the particular countries for which reports are given. 

CHOLEBA 

[C indicates cases; D, deaths] 

Note.—S ince many of the figures in the following tables are hrom weekly reports, the accumulated totals 
are for approximate dates. 


Place 


ASIA. 

Afghanistan . 

Ce>1on: Battioaloa_ 

China—.. 

Canton__ 

Hong Kong__ 

Shanghai_ 

Tientsin_ 

India. 

Bassein...___ 

Calcutta.. 

Madras_ 

Hegapatam- 

Bangoon.._............ 

India(Freuch).. 

India (Portuguese)_ 

Indochina (l^nch)_ 

Iran.. 

Iraq: Basra___ 

Japan: Osaka_ 

Thailand. 

Bangkok_ 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

PLAGUE 

[O indicates cases; D, deaths] 


Place 

Jan. 1- 
Dec. 31, 
1939 

JanU‘ 

ary 

1940 

February 1940--weok ended— 

. 

8 

10 

17 

24 

AFBICA 

Alfferta: AlG;i6rs _ _ _ O 

1 

53 

4 

2 

316 

1C2 

620 






BelcriftP Conco . _ O 



2 


1 

British East Africa: 

Kenvtt _ _ _ G 




Xyas'^land.-__O 






T'^anda . C 

7 

19 





Efrypt: Asyut Province__C 

Madagascar____C 

5 

28 

21 

26 

Rhodesia OTorthem^ . _ _ C 





i 

Penecd: Dakar.i 

TurMa: Tnnie____O 

1 

6 

80 

»7f>3 

332 

>1 

<84 

1,649 

36,489 

12 

2 

3 

4 

>8 

2 





Plaaufi-hifected rats _ _ _ _ 






Union of South Africa_ _ O 






ASIA 

China. 

Pakien Province . D 






Manchuria . _ _ _ D 






Dutch East Indies: 

Java: 

Bavaria _ _ . _ _ G 






Batavia Residency _ __D 






Java and Madura_C 



— 



Indl\_ __ __G 






Bassein_ _ _ _ __ _ C 





i 

Calcutta_ _ _ „ _ ^ _ C 





Oofiliiii. _ _ _ . _ , G 




1 


Plamie-infected rats___ 

3 




Bangoon...O 





Indochina f French)_ _ _ . G 




i 

8 

Thailand: 

Bangrlcok __ _ G 


1 



Biohitr Province_ ^ C 

4 

85 




Bisnulok Province__ G 

2 

1 

1 

8 

1 




Dhonpuri Province_ __ _ __ G 




Jayanad Province...O 






Elamphaenc Ba|r Province.- . _ G 


25 

1 

1 


T-^mpanyProvince _ _ _ . . G 

1 


Nacara Svarea Province_ . . G 

8 

5 


6" 

4 

Prae Province. O 

6 


Sukhodava Province _ G 

.12" 

2 


i 


Svaraalok Province - _ _ G 

80 

10 



Tak Province _ _ G 

.i 





EUROPE 

Portnaal; Azores Islands n 

.1 

} 

2 





SOUTH AMERICA 

Ardent tna: 

Jujuy Province..O 

1 

1 

1 ; 
1 

1 

32 

48 

1 

1 

32 

1 

24 
* 16 

8 

46 

4 

8 





Mendoza Province_ _ _ _ G 






Salta Province . _ . , G 

1 





San Luis Province_ _ ^ Q 





Tucuman Province_ ___ 0 






Bolivia_ ^ _. . ^ O 






Brazil: 

Alaeoas State- _ - . Q 






Bahia State_ - __ , . o 


1 




Parahiba State_ __ n 






Pernambuco State_ _ G 






Sao Paulo State— _ G 






Ecuador: 

Chimborazo Proving - g 






Riobamba_ . - , , C 






GuaroqniL... O 




. inr ,■ 


Plague-inlected rats._—_ 












Puel^ Viejo_G 







'» M ****" Omported) was reported In Dskar, Boiegdl. 


‘PoMimonio. 

* Zncliidea 1 imported ease. 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

PLAGUE—Contlnaed 
fC indicates oases; D, deaths] 


Place 

Jan. 1“ 
Dec. 81, 
1939 

Janu- 

February 1940- 

-wpok enicd— 

1940 

8 

10 

17 

24 

SOUTH AMERICA — Continued 

Peru: 

C 

1 







—. 0 








—- c 

12 






LfhiTtud DonarfmcTii; 

__0 

86 







0 

39 







—- 0 

85 

'j 






__0 

3 






OCEANIA 

Hawaii Territory: 

■Poanliftn 

__c 

T 1 






P]flpiA-inffieted rats . 

54 

2 

1 

i 


8 








SMALLPOX 


AFRICA 








Algeria. _ _ 

_o 

6 







c 

104 



. 



Befglar Congo_ 

_ O 

1,651 

198 

136 

90 

93 


British Eftvt'Alrlfia. 

_ O 

688 

1 





j^fthorney_ 

_ O 


16 





■Rritrea ’ _ . 

_ G 

2 






■PrATifth Equatorial Africa_ 

C 

45 






TTrenoh Ciiinea _ _ 

_ . G 

40 







C 

141 






iFory Coast_ 

O 

370 






Morocco_-_ 

_G 

10 







C 

102 







C 

A620 






Niger Territory_ 

_C 

' 134 

137 






O 

24 







C 

122 






Rhodesia: 








Northern „ _ 

_ G 

34 







G 

219 

50 





Renegftl _ 

. G 

257 

9 





Pferr^ TjAnne __ _ . 

_G 

51 






Sudan (Anglo-Egyptlan)_ 

fiiidATi (liVeTifth)_ 

_0 

__ G 

552 

27 

75 

2 

20 

6 

.1 

Union of South Africa_ 

_ _ O 

209 






ASIA 








Arahia 

_O 

1 






Cevlon_ 

_o 

1 






China_ 

G 

1,593 

97 

21 

83 



Chosen 

_ C 

155 






Tnrtift 

G 

111,230 





* 

India (French)_ 

_ _ O 

59 





* 

* 

Indochina (French)_-_ 

G 

3,643 

130 





Iran ___ 

G i 

87 

12 





Iraq__-.. 

-O 

91 

17 

8 

3 

88 ; 

i 

Japan _ _ . 

_G 

229 

8 





Straits Settlements 

_ _ O 

1 







1 






ThaileTiri . _ 

__ G 

155 






SUBOPS 








TTranne. ___ __ 

G 

4 






Great Britain_ 

__ G 

1 

2 





Greece _ _____ 

O 

69 






Foitngal... 

O 

950 

29 

4 

4 j 

4 

i 

flpftin ___ 

__ G 

747 

52 





Panary Tslaniia . __ ___ 

O 

3 






Tnrlrey __ 

_ O 

428 






NORTH AMERICA 








Panoi^A , . _ __ 

n 

160 






GnAtemala .... __ _ 

__ G 

9 

1 




iinim 

MiiiTicA 

Ti 

1,264 


2 




Salvador___ 

_0 

1 





_ . 


• Eor the period Deo. 7,1939, to Jan. 4,1940,11 cases of pli«ue with 8 deaths were reported from the interior 
of VenezoeuL 

r Pneuznonlo plague; proved fatal. 


















































































































670 


'aiar«h29^1H0 

TFORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 


SMALLPOX—Contloned 

[C Indicates cases; D, deaths] 


Place 

Jan. 1- 
Dec. 81, 
1930 

Janu¬ 

ary 

1940 

February 1940~‘week euded-^ 

8 

10 

17 

24 

80TTTH AMSfilCA 

jifprentitia _ -_ —_O 

8 
2i7 
26 
s;784 1 
8 

5 

100 












^rftvn __ _0 






Ooloinhla _. _ ________ 0 

10 





Ecuador _ __U 





TTmoiiAv O 

_ __ 





- __ -O 

IS 







1 




TYPHUS FEVER 


AFRICA 

1,883 

99 

76 


197 

156 



Pelglan^OGgA. -r,,,,. , - -_ 0 

593 

268 


_C 

2 

4,239 

9 
87 

901 

2 

2 

8 

1 

6,104 

1,091 

308 

734 

17 

86 

49 

198 

16 

1 

5 

19 

108 

45 

57 

5 

3 
153 

8,140 

27 

942 

62 

471 

404 

4 
242 
344 

8 

162 

1,244 

197 

10 

26 

36 


Fgyp*- . „ - _ - - _ O 

180 

53 

87 

104 










_ _ __ _... o 






Nigeria __ _O 












fioHthern Hho/ie«ia __ 0 



















6 

9 





ASTA 

.... , -__ _ O 





ChOPOTl _ O 





TndiA - - - -_ _ — __ O 







17 






1 

4 

1 



Palestine ^ __ ___ __O 

7 


2 

fitraiN St>trtcnietit9- -t -— O 

— 


finmair!\ - _ _t- _ _- -_ O 






Syrin. _- —_ _ _ C 






T^ns-J onion .... 0 

XUROPB 

PnlfrArin. _ _ _ _0 

1 

4 

4 

8 

1 

Qri»o«> C 



1 



rrnoff'WV _ _________ __ ^ _ C 

12 


1 


Irish Fppg State _ _ — - - - — 0 




1/atvia ___-_ 0 






lAthiinnI«-_ __ _ _ _ _ C 






pnl.md _ __ _ _. _ _ _ C 






portUTAl __ _ _ _ 0 






Eumauia-- .. C 

8pfiln_ _ __ _1_ _ _ _ _ C 

247 

2 

66 

23 

82 

82 

ilini 

95 

Tiurkey _0 





Yugoslavia. _ - -- __ _ 0 

i 




KOBTH AMERICA 

Cuba. C 





Guatemala_ _0 

16 

2 





Vf'Tlco __ _ _ _ T> 


1 


1 

Panama Canal Zone_...___C 



SOUTS AMERICA 

Bolivia.C 






Chile.0 

8 


1 



Peru____C 




Venezuela___0 

1 





OCEANU 

Australii..C 





Bawiil Territory_C 

1 


2 


- 





t For 2 weeJkS. 
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WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX. TYPHUS 
FEVER. AND YELLOW FEVER—Continued 

YELLOW FEVER 
[C indicates cases; D, deaths] 


Place 

Jan. 1- 
Dec. 31, 
1039 

Janu¬ 

ary 

1940 

February 1010—week ended— 

3 

10 

17 

24 

AFRICA 

Cameroon: _ 

Bafia .0 

1 






Nkonesamha__G 

11 





French Equatorial Africa: 

Bangui - _-___G 

*1 

1 





Chad—Fort LptuV— ..0 






Fort Arohamhault . _ __ ___ _ C 

11 





Gabon ___-___ D 

1 

2 

2 

’25 

•11 

3 

3 

11 

1 

11 

0 

11 

10 

1 

1 

•1 

51 

•101 

13 

3 

3 

3 

1 

6 

. 




Madin‘3;o Kayos.* 

French Guinea..-_-_0 






Gold Coast_-_C 






Ivory CoAbt ........._..._........_... 0 

1 





jtjicrerla ..0 





Xigor Territory: 

Dosso -_-_......._......... C 






Konnl Circle....—._..............._C 






Tahua....-0 






Seneffd , ^ 

Banihey _^___O 






Pnlfor - _ _ --- c 




■ 


ptniirhel. _ ___ _ __ _ C 






Louea ....C 






Zicuinchor .. ................. 0 






Sudan (French): Bandlagara...C 






T(®o (IVonch). Anecho ..0 






SOUTH AMERICA 

Sraril* 

Amazonas State.-..—.——__.... D 






Bahia State __—_......... D 






F«spiHt.n Sftnt o RtatA ... . ^ T> 

•28 





TVTItuvs Geraes State -_ — - P 





Para state ____D 

__ 1 





Eio de Janeiro State.—..._D 

•1 ^ 





Colombia* 

Antiwiula Department— 

ClVTflCnli , » -_ -r-r D 





Jordan _____ _ n 






San Carlfa. _ _ _ D 






San Liiis __D 

1 

1 

1 




Caldivs Department— 

T.aFrftdnra- - _ D 





Virforift ___ D 




1 









1 Suspected. 

s On Mar. 4,1940,1 fatal ease of snspecled yellow fever was reported In Madingo Kayes, French Equatorial 
Africa. 

»Includes 8 suspef.ted cases, 

^ Includes 3 suspected cases. 

• Jungle typo. 

• Includes 8 deattis from the Jungle tyj)e of yellow fever. 


X 
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NEGLECTED OPPORTUNITIES FOR TEAMWORK IN COUNTY 
HEALTH DEPARTMENT PRACTICE ^ 

By J. 0. Dean, Passed Assistard Surgeon^ and Evelyn Flook, United States 

Public Health Service 

Perhaps no term appears more frequently in public health parlance 
than that of ''cooperation/’ Cooperative effort is commonly spoken 
of as the keynote of success in all public health activities, but, like so 
many platitudes, statements in regard to cooperation are often uttered 
without thought of the mechanisms for their effectuation. With this 
possibility in mind, the day-to-day operations of three representative 
county health departments were studied with a view to determining the 
opportunities for coordinate effort and the extent to vrhich such 
opportunities were embraced. The most impressive disclosure of the 
study was the fact that occasions for teamwork exist in all branches of 
health department activities—^in supervision, in cooperative per¬ 
formance of the various employees, and in the follow-up service of 
individual workers. 

Probably the foremost opportunity for teamwork among the health 
department personnel lies in the direction which supervisors exercise 
over the staff members of an organization. The character of service 
rendered by a county health department reflects, in large measure, 
the amount and quality of supervision practiced. Increased profi¬ 
ciency of staff is the ultimate purpose of supervision. To attain this 
purpose, three devices are essential: Observing each worker’s actual 
job performance, studying records made out by personnel in pursuance 
of their duties, and encouraging professional advancement among 
staff members. Adequate supervisibn, of course, entails more than 
the employment of these three essentials. However, certain desirable 
qualities of a supervisor, such as ability to lead and inspire, are of such 
intangible nature that measurement is difficult. Furthermore, the 
present study is not an evaluation of supervision as such, but is con¬ 
cerned with its practice only insofar as it offers occasions for measuring 

> From the Bivisioii of Fablic Health Methods, National Institute of Health, in oooperatlon with the 
Diyisum of Domestic Quarantine. 

216634®-40- 
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coordinated health department activity. Each of the afore-mentioned 
supervisory devices presents an opportunity for cooperative effort on 
the part of the supervisor and subordinate personnel. 

The limited extent to which these opportunities were recognized is 
apparent from the daily records kept by the health officers, who were 
directly responsible for supervision. According to these reports, it 
was possible for the administrators of the three health departments to 
observe the performance of their personnel upon 680 separate occa¬ 
sions. In only 8 of these instances, however, did the record indicate 
that the health officer was using the occasion for the purpose of obtain¬ 
ing first-hand information on the way personnel conducted their work. 
It is recognized, of course, that even though no comment was made of 
his observation, the health officer might well have noticed the tech¬ 
niques, procedures, skill, and performance of his assistant while per¬ 
forming his own duties on a joint call. Nevertheless, the fact remains 
that he did not consider this evaluation worthy of mention. Pre¬ 
sumably, any supervisory attention was incidental to the real reason 
for the visit, namely, the service vrhich the health officer himself was 
called upon to render. 

Close supervision of nurses would not necessarily be expected of the 
health officers if provision for part of that administrative duty had 
been made through other personnel. Nursing supervision, in a re¬ 
stricted sense, was provided for two of the departments. In one coun¬ 
ty a consultation service was furnished by the nursing staff of the 
State health department, but, according to the records of the local 
nurses, a consultant nurse visited this department only four times in a 
12-month period. The visits averaged less than a day in length, and 
the time was largely spent in office conferences with local nurses and 
the health officer. Apparently, little attention was given to field ob¬ 
servations, No home visits with the consultant nurse were recorded- 
Opportunities for seemg group or clinic services conducted were pre¬ 
sented at only one of the four visits. Accordingly, these visits initi¬ 
ated by the State health department were advisory in nature, and did 
not provide that first-hand observation so important to improvement 
of the worker's technique. In another county a senior nurse gave 
part of her time to overseeing the work of her colleagues; however, 
for the most part, she had to limit such activities to clini c and other 
group services. Therefore, in actual practice very little observation 
was made of the working habits of staff members. As a consequence, 
only a meager amount of coordinated service could successfully result. 

The impossibility of complete supervision without records consti¬ 
tutes one of the fundamental reasons for maintaining them. Detec¬ 
tion and correction of such defects as maldistribution of service among 
the population, improper selection of cases for return visits, or delin¬ 
quency of patients* in clinic attendance rest upon a practice of using 
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records as an aid to supervision. According to the data at hand, 
however, by actual performance, records were examined only 92 times 
for administrative reasons. In 86 of the instances this was necessi¬ 
tated by the preparation of periodic reports to State health depart¬ 
ments, a duty that has no immediate bearing on the supervision of 
personnel by the local health oflScer. 

In much the same manner that treatment complements diagnosis 
in the field of medical care, staff education complements observa¬ 
tion and record study to form the complete picture of supervision, 
which, concomitantly, encourages cooperation on the part of health 
department personnel; without corrective measures the effort ex¬ 
pended on observation and record study is largely wasted. In-service 
training activities such as conferences, classes, or study assignments 
offer perhaps the best opportunity for staff education. Records of 
conferences provide some data for judging the extent to which such 
corrective and educational methods may have been employed. In 
the course of a year 665 occasions were recorded wherein health 
officers conferred with one or more persons under their direction. 


The purposes of the conferences were as follows: 

Receiving requests for assistance in handling situations_ 88 

Planning, outUning, and discussing program___272 

Giving directions and instructions_134 

Conferring about vacations, sick leave, resignations, employment, etc_ 66 

Conferring about supplies and equipment___ 29 

Discussing practices or techniques, reviewing knowledge content_ 20 

Determining or discussing policy_ 14 

Miscellaneous_ 42 


665 

Conferences generally included only one or two staff workers, a 
greater number than this being present on less than 50 occasions. 
With few exceptions the conferences were informal and brief in char¬ 
acter, conducted as exigency demanded. While one cannot eliminate 
learning from any situation in which two persons exchange ideas, it is 
a matter for conjecture as to how much improvement of service 
resulted from contacts which often involved only the assigning of 
tasks, giving of orders, or receiving of instructions. Other con¬ 
ferences which seem to be rather remote from staff education as to 
purpose are those held for consideration of vacations, sick leave, 
resignations, employment, and the like; those devoted to discussions 
of supplies and equipment; and those where requests were made by 
the subordinate employee for assistance in handling specific situations. 
Conferences held for ^‘discussing the program'' might well have 
•expanded the worker's horizon if methods suggested for solving 
problems immediately at hand provided experience for handling 
similar situations in the future. Perhaps the sessions used for 
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determining or discussing the department's policy, considering 
practices or techniques, reviewing knowledge content, and planning or 
outlining a program offered the best basis for staff education. All 
three health officers recognized and, in a restricted manner, took 
advantage of these opportunities. In one county nurses were as¬ 
signed topics for study immediately related to forthcoming activities, 
and were invited to discuss these subjects at conferences of the nursing 
staff. At these sessions the health officer and nurses gave serious 
consideration to ways and means of improving in-service training 
activities. 

From the foregoing statements it may be seen that certain corrective 
and educational features of supervision were encompassed by the 
administrative activities of the health officers. Generally speaking, 
however, they must have been instituted rather arbitrarily, inasmuch 
as little direct observation or review of behavior patterns was used 
as a guide. In all probability, much more fruitful teamwork between 
the health officer and his staff would have resulted from conferences 
based upon actual weaknesses of personnel observed by the health 
officer or discovered by him in perusal of records kept by his staff. 

. TThile effective coordination of health department services begins 
at the top, it is not restricted to the health officer's administrative 
technique. Additional opportunities for cooperation are found at 
the staff's operating level through teamwork among the various 
employees, through coordination of field and clinic activities, and 
through prompt follow-up of conditions reported by private physicians 
or other community leaders. It might be assumed that in any orgam- 
zation each employee recognizes in his coworkers special abilities and 
training for coping with particular problems. Equally important is 
his recognition of a responsibility for consulting the person best quali¬ 
fied for meeting a specific situation when the individual responsible 
for a given service finds his own knowledge inadequate. Certainly, 
in view of these circumstances, numerous occasions for enlis ting the 
aid of coworkers must have occurred in the course of serving 32,179 
persons * from the 3 study counties. That the value of such pro¬ 
cedure was not thoroughly appreciated is apparent when recipients 
of health department service are analyzed to show number and 
sequence of contacts by different types of health workers. For 
example, while 40 percent of the recipients of health department 
service were contacted by more than one staff member, nearly one- 
half of these were seen simultaneously by the nurse and dentist or 
nurse and health officer in connection with a prearranged school 
parogram, and not because the first worker considered it advisable to 

* Tfals number exceeds that reported by Moon tin, Joseph W., and Flook, Bvelyn: Tbs scope of i>e 9 rson^ 
avrioa nndsrad by S lepreaBDtatlTe health depeztments. The Health Officer (NoTemte 1939). The 
Iiwwiti mamber bMlndeB A persons served by part-tiine idlef peraoimd, as Trail as those 

iwed hr xecahff health department peraoniieL 
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call in the second. An additional 15 percent of those served by 
multiple workers were contacted in the same manner at other places. 
Consequently, the type of cooperation under discussion at this time 
could not have been directly employed in service to more than a small 
proportion of health department clients. Actually, however, only in 
rare instances did the records indicate that such cooperation took 
place. Intervals between visits were such as to argue that the 
contacts were unrelated to visits by other workers. 

Teamwork among health department employees might have been 
exercised without being apparent from the records of individual 
clients considered separately. As a matter of fact, the maximum 
opportunity for cooperative service probably lies in the solving of 
health problems which affect the entire family. Optimum coopera¬ 
tion exists when the first worker (for example, the public health nurse) 
visits a home for one particular purpose and during that visit observes 
and reports another condition which calls for the services of a second 
staff member (possibly the sanitation ofldcer). The second worker, in 
turn, promptly investigates the reported situation and performs the 
service indicated. 

Data at hand suggest that this method of coordinating family 
services was seldom pursued; only 4 percent of all families listed as 
recipient of health department services were visited in the home by 
more than one member of the health department staff. Even if 
every one of these households had represented an instance of referred 
service, the maximum volume could not be considered of great magni¬ 
tude. Upon further examination of the conditions prevailing in these 
homes, it is noted that services rendered by several health department 
employees to 42 percent of this small group of families were inde¬ 
pendent of each other and that visits to 25 percent were made coinci¬ 
dentally by two workers. That a majority of the visits were unrelated 
was determined both by the type of service recorded and by the dates 
on which visits were made. Obviously, there could be no association 
between a visit made by the sanitation ofldeer for inspection of premises 
in October and a post-natal nursing visit made in hlay. Visits made 
concurrently by two or more workers do represent a certain form of 
cooperation, for they were usually the outgrowth of a prearranged 
program such as medical care in one county, or the milk-control 
program or tuberculin-testing activities in another. At the same 
time, this combined type of service obviates the probability that aid 
or advice concerning a specific problem was sought individually by 
or from either employee. 

Upon the relatively few occasions when expert attention of co¬ 
workers was solicited, the problem for which consultation was held 
was usually one included in a definite program. Thus an oiganized 
plan for medical care was responsible for over half of the referred 
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Bervice which was recorded in one comity. The nurse and county 
physician (assistant health oflScer) were the two staflf members usually 
involved in administration of the medical care program, and these 
two workers called upon each other for assistance more often than 
did any other two health department employees. Even in the 
counties where no medical care was concerned there appeared to be 
more teamwork between the health oflScer and nurse than between 
any other types of personnel. When a second worker was directed to 
the home by the first health department visitor, it was almost without 
exception in reference to the problem already under consideration, 
and not because a new and separate need of the fa mi ly had been 
discovered. 

Communicable disease control was given the attention of several 
staff members more frequently than was any other single problem. 
Ninety-one of the 211 families receiving referred health department 
services were visited in connection with a situation of transmissible 
illness. The aid of associates was seldom sought for conditions other 
than diphtheria, scarlet and typhoid fevers, and diseases of rather 
rare occurrence such as Rocky Mountain spotted fever, infantile 
paralysis, smallpox, and meningitis. The 91 households which 
received cooperative service represent only a small fraction of the 
2,000-odd families attended by health department personnel for 
communicable disease. The most complete utilization of all health 
department forces took place in the handling of typhoid fever situa¬ 
tions. More than four-fifths of the families supervised by the three 
health departments because of typhoid fever were visited by two or 
more staff members workrog cooperatively for the good of the house¬ 
hold and community. When the health officer made the initial 
investigation, diagnosis of the case was usually followed by a visit 
from the sanitation officer who investigated tibie water supply and 
the condition of excreta disposal facilities. The nurse visited the 
home for purposes of instructing the family in patient care and con¬ 
tact protection. Less than one-fifth of the families supervised for 
either diphtheria or scarlet fever were served by a second worker 
following a visit from the first. Furthermore, in many instances the 
initiator of service merely quarantined a family and, after a des^- 
nated period, a coworker went to the home for no other purpose ths-n 
to terminate quarantine. Under such a system no more was gained 
from the presence of two workers in that home than if the original 
person had made the second call. 

In addition to the specialized knowledge and abilities of their 
ooworkers, health department employees have access to certain 
laboratory facilities which are of invaluable aid in deteirxiinmg 
questionable diagnoses or in confirming a patient’s complete recovery 
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from a transmissible infection. Certainly a truly cooperative pro¬ 
gram includes the utilization of all such available facilities. 

In the counties cited as examples of general health department 
practice, the number of culture specimens recommended by the 
Committee on Administrative Practice® were collected for only 35 
percent of all diphtheria cases and 14 percent of all typhoid fever 
cases supervised. Here, then, is further unexploited opportunity for 
cooperative enterprise on the part *of a county health organization. 

Promptness with which the health department assumes charge of 
a communicable disease situation^ is still another measure of the 
extent to which cooperative activity permeates the program, inas¬ 
much as effectiveness of control is largely dependent upon the punc¬ 
tuality with which the situation is investigated. Records of the 
study counties suggest that frequently the delay in assuming charge 
was suj00[cient to nullify the value of much of the effort expended. 
Initial visits to approximately one-fourth of this selected group of 
situations were not made imtil at least a week after date of onset. 
The median interval between onset and jSrst health department visit 
was four days. A lapse of at least six days was frequent, and more 
than a week^s delay in visiting even the more serious communicable 
disease situations was not uncommon. Greater delay occurred in 
reaching families with typhoid fever than in visiting those with 
diphtheria or scarlet fever. In protest against such procrastination, 
the Appraisal Form for Rural Health Work,® at the time of this sur¬ 
vey, allowed credit for case investigation only when such activity 
took place within 24 hours of reportmg. It is highly probable, of 
course, that the delay described was due to tardy reporting of trans¬ 
missible illnesses rather than to negligence of the health department. 
Regardless of the cause, lack of harmony is indicated in the actual 
operation of procedures designed to control communicable illnesses. 

In the foregoing discussion, attention has been drawn to many 
occasions for teamwork among the various health department employ¬ 
ees in their daily job performance. When summated, these oppor¬ 
tunities may be described as coordination of activities through 
supervision of the health officer and cooperation of effort among 
his subordinate personnel. Complete unification of the health depart¬ 
ment program cannot be attained, however, until the concept of 
coordinate service is applied by each staff member to his own indi¬ 
vidual work. 

I The Committee on Administrative Practice. Appraisal Form for Bural Health Work. American 
FabHc Health Association, New York. 1932. 

* A sitnation comprises ^ of the communicable disease conditions existing in a household and receivliig 
the services of the health department for any one continuous period. One disease or severtd diseases may 
constitute a situation. sEnd one person or severed persons may be involved. In effect, a sitrution b^ins and 
ends, respectively, with the institution and termination of restrictive and supervisoty measures used by 
the health department in an effort to control communicable disease m a household. 

* See footnote 8. 
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The extent to which single workers of these three counties organized 
their own services by regarding the family rather than the individual 
as the center of consideration has already been analyzed by Bean and 
Brockett.® Their study was based upon the functioning of the 
generalized nursing program which is designed to focus attention 
upon problems of the entire household, thus causing the family to 
become the unit of service. Little evidence was foimd to support 
the claim that the general nurse renders a complete family service. 
Even when all services furnished a family during the period of an 
entire year were considered, less than half of the family population 
were given attention. In one-third of the families only one person 
was served at any visit, and little thought appeared to have been 
given to the development of constructive programs for the family as 
a whole. 

Many administrators believe that the use of case records greatly 
facilitates the coordination of service by individual health department 
employees. Supposedly, case records constitute a device by which 
the nurse can plan a daily program; furthermore, they guide her in 
selection of items for attention on subsequent visits. Failure to use 
the case records as a basis for selecting cases most in need of return 
visits is apparent from the data. Many of the individuals for whom 
case records were prepared received no return visits. At the same 
time, subsequent visits were made not infrequently to those without 
case records. Hence, the existence of such a form exerted no out¬ 
standing iofluence upon selection of cases to be visited during the day, 

Derryberry ^ cites further evidence of the absence of conscious 
selection of cases for repeat visits in two of the counties under con¬ 
sideration. Briefly, he reports: 

The data do not bear out the assumption that the items now used on case 
records serve to remind the nurses of unsatisfactory conditions, and thereby to 
influence them to return and try again. * ♦ ♦ They do not show any vital 

association between unsatisfactory conditions in regard to the items listed on the 
records and repeat visits by the nurse. In making their selection of cases for 
revisits, the nurses are apparently guided but little by their recorded adverse 
judgments on conditions which it is their business to observe, inquire into, and 
improve. The few unsatisfactory items that do appear to influence the nurses 
are by no means commensurate with the amount of time spent on setting down 
the details of each case. 

Further indicatiozi that records kept by the nurses were not utilized 
for coordinating their work is noted in another of Derxyberry's 
reports.® In one county 25 percent and in another, 40 percent of 
items recorded as unsatisfactory on the first call were given no grading 

* Hein , Helon, and Brodtett, Qeorgie S.: Tlie iEumly as a unit for mirsing sarvioe. Pah. Health Bep.» 
ms (D&x SI. 1987). 

T DoiThcnT, Miyhew: Do case noords guide the naraing semoe? Pub. Health Eep., U: 66 Goa. 20, 

Msyhew; Nursing aooozapUshnieuts as revealed by case records. Pub. Health Bep., 
M:SQ35(Nov.l7.1838). 
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whatever on subsequent visits. Whether the nurses did not observe 
these items on repeat visits, or whether they foi^ot them when making 
out their records is unknown. In either event, the workers failed to 
take full advantage of the aid which records are designed to give. If 
the indicated conditions were not observed, the opportunity for coor¬ 
dination of services was ignored. If, on the other hand, observance 
was not recorded, the absence of appropriate entries on the form limits 
the usefulness of the record as a guide to future work. 

SUMMARY AND CONCLUSIONS 

That there is a direct relationship between economy and effective¬ 
ness of health department practices and the degree to which activities 
of the various staff members are coordinated is self-evident. Never¬ 
theless, a study of the daily activities of three representative rural 
county health departments reveals that specific occasions for achieving 
a well-unified service are not commonly recognized. Indexes used for 
measuring the extent of coordinated activity were as follows: (1) Type 
of supervision exercised by the health officer over subordinate members 
of his staff, as expressed in terms of observation of actual job per¬ 
formance, study of service records made out by personnel, and 
encouragement of professional advancement among staff members; 
(2) amount of teamwork in which the various workers participated 
for the control of specific problems, or relationship of visits by several 
workers to one family; (3) extent to which field and clinic activities 
were coordinatet., (4) promptness with which conditions reported by 
private physicians were followed up by health department personnel; 
(5) degree to which the family rather than the individual was recog¬ 
nized as the unit of service; and (6) proportion of case record entries 
which influenced future service of the worker. 

Records kept for the period of 1 year by the personnel attached to 
the three afore-mentioned health units suggest that innumerable oppor¬ 
tunities for teamwork among the staff existed in the course of their 
routine duties. These same records also indicate, however, that 
advantage was taken of only a small proportion of these opportunities. 
Failure to make use of these situations may be ascribed to circum¬ 
stances such as these: Supervisory activities appear to have been 
instituted arbitrarily instead of evolving from actual weaknesses of 
personnel; staff workers apparently pursued individual programs 
which resulted in isolated rather than integrated performance; the 
family as a whole was not recognized as the basis of service; and little 
study was made of records of past service, with a view to guiding 
future work. 

In the light of these disclosures, it appears that closer supervision 
should be exercised by admmistrators over the daily performance of 
individual workers and that the supervisory function of administra- 
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tion should encourage the different members of local health depart¬ 
ment staffs to seek the aid and advice of their colleagues upon more 
numerous occasions. Increased cooperation between private physi¬ 
cians and the health department in establishing control over households 
with communicable disease is necessary to effective handling of this 
specific problem. Finally, employees working alone must look beyond 
the problem immediately at hand and recognize the needs of the family 
as a unit, making sure that the services rendered represent an out¬ 
growth of findings recorded from previous visits. 


STUDIES OF SEWAGE PURIFICATION ^ 

XIL METABOLISM OF GLUCOSE BY ACTIVATED SLUDGE 

By O. C. Rttchhoft, Principal Chemiat, J. F. Kachmab, Junior Chemist^ and 

O. B. Placak, Junior Chemiat, United States Public Health Service^ Stream 

Pollution Investigations Station, Cincinnati, Ohio 

The factors involved in the removal of glucose from substrates by 
activated sludge were studied in the previous paper of this series (f). 
It was shown that the rate of glucose removal was a function of the 
quantity of activated sludge present. Factors influencmg the rate of 
glucose removal and indicating the biochemical nature of the reaction 
were the necessity for the maintenance of dissolved oxygen and the 
control of both temperature and pH within common biological ranges. 
The fact that supplemental feeding of organic nitrogen promoted 
glucose removal, that starvation by prolonged aeration without food 
destroyed glucose removal ability, and that a sludge could be accli¬ 
mated by repeated glucose feeding indicated further the biochemical 
character of the glucose removal reaction. Ingols* (2) experiments 
also favor the view that the removal of glucose from solution is a 
biological reaction. The re^w in the preceding paper (1) indicated 
the lack of knowledge of the glucose removal mechanism and the 
desirability of such knowledge for the better -understanding and 
operation of the activated sludge process. 

It is the purpose of this paper to present the results of a study of 
glucose metabolism by activated sludge. While bacterial metabolism 
of glucose is generally considered to be largely dissimilation, Clifton 
and Logan (3) have shown that suspensions and cultures of Escherichia 
coll also assimilate glucose. Both the dissimilative and assimilative 
mechanisms of glucose metabolism by activated sludge have been 
considered. The quantities of oxygen utilized, percentages of glucose 
oxidized, and respiratory quotients during glucose removal have been 
determined. A search for dissimilation products of glucose has been 
made and the assimilation of a considerable quantity of the glucose 

^ Abo pubhBhed In the March 1940 issne of the Sewage Works 7ounial. 
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removed from solution has been demonstrated. This assimilative 
mechanism of the bacterial floes of activated sludge is suggested as an 
explanation for the large iucrease in quantity of activated sludge 
produced as a result of carbohydrate feeding, which is often followed 
by sludge bulking. 


OXYGEN RELATIONSHIPS DURING GLUCOSE REMOVAL BY ACTIVATED 

SLUDGE 

Oxygen utilization during glucose removal by activated sludge was 
determined by the method described in an earlier paper (4). The 
quantities of oxygen used in the glucose-fed sludge and in the control 
sludge were deteimined simultaneously during aeration. The quan¬ 
tity of oxygen utilized as a result of the attack and removal of glucose 
is taken as the increment of oxygen absorbed by the glucose-fed sludge. 
All of the experiments to be described were carried out in 20° C. 
incubators and the analytical methods employed were the same as in 
the previous paper (1). The oxygen utilization and glucose removal 
data for a typical experiment in which glucose alone was fed are given 
in table 1. The quantities of oxygen used by the glucose-fed and 


Tablb 1. —Removal and oxidation of glucose by activated sludge 


Aeration time, hours 

Oxygen utilized, p. p. m. 

Glucose 
removed 
Trom 
solution 
by sludge, 
p. p. m. 

(4) 

O 3 required 
(p. p. m.) 
for 

complete 
oxidation 
of glucose 
removed 

(5) 

Percentage 

oxidation 

of glucose 

removed 

( 6 ) 

Maximum 
possible 
percentage 
oxidation 
of glucose 
by all Os 
used in fed 
sludge 

(7) 

Sludge 

plus 

glucose 

(1) 

Sludge 

control 

<2) 

As a result 
of glucose 
added 

(3) 


26.2 

90 

17.2 

! 172.0 

194.0 

8.9 

13.5 


51.8 

17.5 

84.3 


326.0 

10 5 

15.87 

I i vwWipMUMiavMiVii 

62.4 

25.0 

37.4 

406 0 

433.0 

86 

14.41 


S5.7 

32.6 

53.7 

471 0 

503.0 

11.7 

17.03 


103 0 

42.8 

60.2 

660 0 

704.0 

8.6 

14.63 

5 _ 

125 0 

50 0 

75.0 

896.0 

955.0 

7.9 

13.08 

23_ 

247.7 

139.9 

107.8 

896.0 

956.0 

11.3 

25.91 


Derivation of data: 

(6) -f3)X100-5-(5). 

(7) -(I)X100-i-(6). 


control sludges are given in columns 1 and 2, respectively. The incre¬ 
ments of oxygen used in the attack upon glucose are given in column 
8 and the quantities of glucose removed from solution in column 4. 
The quantities of oxygen that would have been required for the com¬ 
plete combustion of the glucose removed were calculated- These 
values, which are the “L values" or total carbonaceous oxygen 
demands of the glucose that had been removed at each observation 
time, are given in column 5. The percentages of these total carbon¬ 
aceous oxygen demand values of glucose removed which had been 
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satisfied (oxidized) were calculated and are given in column 6. The 
maximum possible percentage of oxidation of glucose, if all of the 
oxygen utilized by the fed sludge mixtures is attributed to glucose 
oxidation, is given in column 7. These data indicate that only about 
11.3 percent of the glucose was oxidized during the 23-hour aeration 
period in which S96 p. p. m. of glucose were removed from solution. 
It is noted also that during this removal reaction the fraction of 
glucose oxidized changes but slightly so that errors in the determina¬ 
tions somewhat obscure the trend. 

In some experiments the plant activated sludge was acclimated 
to glucose by dosing the sludge daily in the laboratory for a few days 
with sewage containing 500 p. p. m. of glucose. When such sludge 
was dosed with 1,000 p. p. m. of glucose the sugar was largely 
removed from solution m the first IJo-hour aeration period. 
It may be assumed that the low oxidation of glucose found in the 
experiment in which glucose only was fed was the result of msujBScient 
nitrogen for metabolic uses of the cell. Carpenter (5) has recently 
shown that the ratio of glucose to nonprotein nitrogen used during 
glucose utilization by the coliform group was about 48 to 1. Assum¬ 
ing that this ratio would also apply to the organisms in activated 
sludge, about 100 p. p. m. of glycine as a nonprotein source of nitrogen 
were added with 1,000 p. p. m. of glucose in a number of experiments. 
The oxygen utihzation and glucose removal data for one of these 
experiments are given in table 2. The percentage oxidation data in 
tables 1 and 2 are similar. However, the trend toward slightly 
higher percentage oxidation with increasing time is more evident in 
table 2 where this percentage increased from 7.0 at hours to 16.8 
in 24 hours. Continuation of the sludge aeration to 40 hours in this 
experiment did not increase appreciably the percentage of glucose 


Table 2 .—Removal and oxidation of glucose hy activated sludge 


[1,100 p. p. m. of glucose fed to a plant sludge that had been glucose-acclimated] 



Oxygen utilized, p. p. m. 

Glucose 

0* required 
(p. p.^m.) 

complete 
oxidation 
of glucose 
removed 

(5) 

Percentage 

oxidation 

of 

glucose 

removed 

(6) 

Maximum 
possible 
percentage 
oxidation 
of glucose 
by all Oi 
used in fed 
sludge 

(7) 

Aeration time, hours 

Sludge 

plus 

glucose 

(1) 

Sludge 

cont^ 

(2) 

As a result 
of glucose 
added 

(3) 

removed 

from 

solutiou by 
sludge, 
p.p.m. 

(4) 

IVi. 

107.0 

20.6 

80.4 

L072.0 

1,149.0 

7.0 

9.3 


146.4 

163.6 

43.1 

58.0 

103.3 

110.6 

110.4! 


1,172.0 

1,174.0 

1,1740 

8.8 

9.4 

9.4 

12.5 

14.4 

15.9 


187.0 

76.6 



125.6 

197.1 


1,174.0 

16.8 

27.5 


844.1 

146.0 

106.1 

1,100.0 

1,174.0 

16.9 

29.3 


neri^atlon of data: 

-®X100+(S). 

-G)Xlt»+(6). 
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oxidized. Additional experiments were run with and without supple¬ 
mental nitrogen from which it is concluded that the addition of organic 
nitrogen with a single dose of 1,000 p. p. m. of glucose to our activated 
sludge had little if any effect upon the percentage of glucose oxidized. 

Table 3 .—Summary of results of percentage oxidation of glucose removed from 
solution by activated sludge 


[All experiments conducted at 20^ C.] 


Classification of 
sludge on basis 

of its glucose re¬ 
moval ability 

Ex¬ 

peri¬ 

ment 

No. 

Initid 
pH of 
fed 

sludge 

Quantity 
of sus¬ 
pended 
sludge 
solids 
start at 
p.p.m. 

Feed added 

Percent¬ 
age of 
ducose 
dose re¬ 
moved 
during 
firstly 

hours of 
aeration 

Percentage oxidation of 
glucose removed in in¬ 
dicated time in hours 

Glu¬ 

cose, 

p.p.m. 

Supple¬ 

mental 

nitrogen 

IH 

8 

iH 

23 or 
24 

Ponr., _ 

70 

7.0 

8,422 

405 

None. 

10.3 

75.6 

23.9 

31.9 



74 

6.7 

1,991 

603 

do 

9.4 

49.8 

16.8 

13.7 

20.0 










Normal^ 

10 


1,940 


None. 


ae 

ae 

i7.9 



65 

6.6 

2,856 


_do_ 

10.0 

4.5 

12:4 

9.6 


■Hn 

56 

6.3 

1,640 

997 

—..—do_ 

22.7 

a9 

9.7 

a8 


Un_ 

58 

7.3 

3 ; 104 

957 

.do_ 

14.8 


5.9 

4.8 


Un_ _ _ _ 

59 

6.9 

4,448 



34.8 

8.2 

11.4 

15.8 





p.pjn. 






Tin _ 

72 

6.4 

3,128 


None_ 

27.7 

■kVil 

12.1 

9.8 

12L6 

Tift 

64 


2,720 

470 

_do_ 

26.6 

11-B 

10.2 

14.8 

2L1 

Tin _ 

76 

7.2 

2,522 

895 

_do__ 

59.6 

ItiM 

ae 

13.3 

17.3 

■Hn _ 

79 

7.4 

8,150 

935 

_.do_— 

15.4 

KUfil 

24.6 

25.9 

3L8 











Glucose acdimated. 

62 

n 

2,056 



97.0 

7.0 

8.8 

9.4 

16.8 

Tift __ _ 

65 

7.5 

2,334 

1,127 


96.8 

6.2 

7.9 

MR 

las 

Tin _ 

69 

7.2 

2,131 

5,155 


14.0 

11.5 

11.3 

1 L 6 





urea." 






Do. 

76 

7.3 

2,288 

402 

None_ 

99.7 

m 

14.4 

14.7 

las 

Combined average for normal and ^ucose acdimated sludges. . 

10.4 

11.2 

12.0 

17.8 


15 hours. 


Glucose oxidation experiments were also carried out on various 
activated sludge samples using doses of 400 to 5,155 p. p. m. of glucose. 
The percentage oxidation of glucose obtained after various aeration 
periods in each of 15 experiments of this kind is given in table 3. 
These data indicate that the quality of the sludge used and the 
quantity of glucose added affect the oxidation percentage of glucose 
removed from solution during the first few hours of the aeration period. 
If a dose of glucose up to 500 p. p. m. is added to a sludge which re¬ 
moves glucose at a very low rate, as iflustrated in experiments 70 and 
74, the indications are that a high percentage of the glucose removed 
may be oxidized in the first 1 }^-hou^ period. Thereafter the percentage 
oxidized falls for several hours and, after the glucose has all been 
removed from solution, slowly rises again. The sludge in experiment 
70 removed glucose very poorly dining the first l^-hour aeration 
period, but in. other respects this sludge appeared normal. The 
sludge in experiment 74 was the only bulking sludge used in these 
experiments. This sludge contained large quantities of SphaerotUus 
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natans and the sludge index (volume in ml. containing 1 gram of 
sludge after 30-minute settlement was 182. The glucose removal 
and oxidation characteristics of pure cultures of Sphaerotilus natans 
will be discussed in a later paper. 

Data obtained in 9 experiments with normal sludge are given in the 
middle section of table 3. These experiments indicate the tendency 
of the percentage of glucose removed that is oxidized to increase 
slowly during the aeration period. The mean percentages of glucose 
oxidized for these experiments are 11.0, 11.5, 12.3, and 17.9 for the 
1K-, 3-, 4'i-, and 23-hour aeration periods, respectively. The data 
obtained with glucose acclimated sludge in experiments 62, 65, 69, and 
76 are given in the lower section of this table. The column of this 
table giving the percentage of glucose removed from solution shows 
over 95 percent glucose removal in three of these experiments in the 
first hour and a half. In experiment 69, 5,155 p. p. m. of glucose were 
fed to a sludge containing 2,131 p. p. m. of suspended solids and even 
with this extremely high dose 14 percent, or 722 p. p. m., were removed 
from solution in an hour and a half. The percentages of glucose oxi¬ 
dized with the glucose acclimated activated sludge were very similar 
to the values for normal sludge. 

These values for percentage oxidation of the glucose removed are 
surprisingly low in view of the velocity of the removal reaction and the 
belief expressed by Eldridge and Robinson (6) that carbohydrates are 
completely oxidized to CO 2 and HjO by biochemical oxidation in the 
activated sludge process. Consequently, experiments similar to the 
above were carried out with several other bacterial agents capable of 
attacking glucose. The results obtained are summarized in table 4 
and indicate that plant activated sludge oxidized a smaller percentage 
of the removed glucose than did the other agents used. 


Table 4.— Comparison of percentage oxidation of glucose hy several bacterial agents 
after various periods of aeration 


Bacterial agent 



m 

3 

434 

10 

24 

Morm^l activated shidee . _ 

11 0 

31 0 

11 5 
33 1 
21 6 
13 1 

12 3 
33 5 


17 9 

AK 1 

Pure culrure zonele&l slndve i 


Bact coll culture .. _ 

31 7 

30 6 
44 6 

Bact aeroaenes culture__ _ 







Percentage ©▼liaiion of glucose removed in indi¬ 
cated time m hours 


1 Mean of seven caLpenments emplo}ing two zooglc*al <!trains. 


The percentage oxidation of glucose removed by activated sludge 
is equivalent to the percentage of the total carbonaceous oxygen 
demand reduction of a sewage substrate that is actually oxidized 
under aeration with a nomutrifying activated sludge as given in an 
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earlier paper (7). Consequently, a comparison of these values is made 
below: 


Substrate 


Percentage of L value reduction that is actually 
oxidized m indicated time m hours— 




3 

4H or 5 

10 

24 

Domefrtjc sAwage _ __ _, _., 

21 9 
11 0 

31 6 
11 6 

37 9 
12 3 

48 4 

57 0 
17 9 

Glucose. - __ 




These data indicate a very decided difference in the metabolism of 
glucose and of sewage by activated sludge. The percentage of the 
substrate oxidized is much lower for this easily attacked cai’bohydrate 
than for sewage. Consequently, a much higher percentage of the 
glucose removed must be credited to adsorption and assimilation or 
synthesis. 

An experiment which illustrates the difference in the disposal mecha¬ 
nism of glucose and peptone was carried out. In this experimait an 
8 liter sample of plant sludge, upon its removal from the plant, was 
dosed with 500 p. p. m. of peptone, and the oxidation as a result of 
this feed was determined on portions of this sludge. On the second 
day 1,039 p. p. m. of glucose were added to the sludge remaining after 
1 liter was taken for a control and the oxidation resulting from the 
glucose dose was determined. On the third day 500 p. p. m. of pep¬ 
tone were again fed and the oxygen utilization of the control and fed 
portions was again determined. The results are given in table 5. 
It is noticeable that the oxygen utilization of the control sludge was 
very similar during the three successive tests. While the oxygen 
utilization results of the sludge fed with 500 p. p. m. of peptone on 
the first and third day were very similar, these results were much 
greater than the quantities of oxygen utilized by the sludge fed with 
1,039 p. p. m. of glucose on the intervening day. It is strikingly 
shown that while larger quantities of glucose than peptone were 
removed from solution by activated sludge in this experiment, much 
less oxygen was used during the glucose removal than during peptone 
removal. Thus while only about 12 percent of the glucose removed 
from solution was oxidized in 22 hours by activated sluc^e, over 50 
percent of the peptone removed was oxidized during the same aeration 
time. The experiment also showed no detriment to the peptone 
oxidizing ability of the dudge by the intervening treatment with 
1,000 p. p. m. of glucose. These data again illustrate the difference 
in the glucose metabolism over that of peptone and sewage. 
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Table 5. —Comparison of the oxidation of peptone and glucose by activated sludge 

upon successive days 



Oxygen utilized, p. p. m 

TptalB.,0. 

Percentage 

oridationof 

substrate 

removed 

Aeration time, hoars 

Sludgejilus 

Sludge 

control 

As a result 
of feed 

trate feed 
removed 


FIRST DAT PEED 600 P. P. M. PEPTONE 



72.7 

21.1 

51.6 

207.0 

24.9 

___ _ 

3 ■ .. __ _ _ _ 

116.4 

37.6 

78.8 

255.0 


4^_^_ 

163.2 

47.7 

105.5 

289.0 

36.5 

99" _ _ 

402.7 

126.8 

275.9 

637.0 

51.4 



SECOND DAT PEED 1039 P. P. H. GLUCOSE 


47.1 

10.3 

36.8 

307.0 

12.0 


86.3 

18.8 

87.6 

657.0 

12:1 


112.0 

34.3 

77.7 

790.0 

0.8 


134.0 

46 8 


955 0 

9.1 

99" _ 

271.9 

134.4 

137.5 

1,098.0 

12.5 


imBD DAT PEED 500 F. P. M. PEPTONE 

_ __ 

81.6 

19.2 

62.4 

207.0 

30.1 

3 ", _ _ _ _ _ _ 

115.9 

31.0 

84.0 

255.0 

33 3 


168.6 

34.5 

124.1 

289.0 

42.9 


185.7 

39.7 

146.0 

312.0 

46 7 

22^ __ 

414.7 

128.3 

286.8 

537.0 

53.4 




Another ejqperiment was performed which showed that when acti¬ 
vated slu(^e was dosed with sewage plus glucose very little more 
oxygen was utilized than when sewage was added alone. Table 6 
is self-explanatory and presents the data obtained. In each case the 
quantities of oxygen utilized as a result of the addition of the feed 
were obtained by subtracting the quantities of oxygen used by the 
control sludge portions from the quantities used by the portions fed 
with sewage and with sewage plus 500 p. p. m. of glucose. It will 
be noted that 500 p. p. m. of glucose has an oxygen demand L value 
of 534 p. p. m. and consequently practically doubles the total car¬ 
bonaceous oxygen demand of the substrate feed when it is added to 
domestic sewage. Nevertheless, the addition of this carbohydrate 
load to the sewage did not increase the oxygen utilization appreciably. 
In fact, the corresponding oxygen utilization figures for the sewage 
and sewage plus glucose substrates are all within the limits of caror 
of the determinations with the exception of the 3- and 5-hour observa¬ 
tion results upon the B portions. Very little more oxygen is needed 
when 500 p. p. m. of glucose are added to sewage even though all of 
the glucose b removed during the aeration period. 






























589 


April 5,1940 


Table 6 .— Quartiities of oxygen utilized to oxidize substrate by activated sludge under 

aeration 


Description of treatment of 
sludge. 

Initial normal sludge 
taken from plant. 

Portion A after dosing 
daily with sewage for 

9 days. 

Portion A after dosing 
daily with same sew¬ 
age fortified with 500 
p. p. m. of glucose for 
7 days. 

Oxidation tests upon portions 
treated as above. 

A 

B 

0 


Oxygen utilized as a result of the addition of the feed, p. p. m. 


Feed added. 

Sewage 

Sewage 

plus 

glucose 

Sewage 

[ Sewage 
! plus 
glucose 

Sewage 

Sewage 

pins 

glucose 

Aeration time, hours: 

h. 

21.6 

19.0 

9.8 

14.3 

i 

40.1 

32.4 

1 . 

30.3 

26.8 

26.9 

2S 3 

42.7 

40 2 

8 . 

65.0 

64.6 

81.6 

109.9 

66.6 


6 . 

90.2 

96.9 

123.4 

154 5 

79.1 

79.8 

23. 



824.2 

825.3 

116.6 

117.9 


It might be assumed that, because little additional oxygen is used 
when glucose is added with sewage to activated sludge, the short time 
oxygen requirement of the sludge would increase rapidly. The quanti¬ 
ties of oxygen in mg. used per gram of dry sludge in the control portions 
of A, B, and C of the above experiment are as follows for the indicated 
aeration times: 


Aeration time (hours) 

Mg. Os used per gram of sludge 

A 

B 

0 


1.13 

2.88 


1 _ _ 

3.03 

6.25 


a _ _ _ _ _ _ 

9.47 

ia23 


fi - 

10.76 

10.48 





IHHHU 


These results show that the 7 repeated treatments with sewage 
containing 500 p. p. m. of glucose which sludge portion C received did 
increase its short-time oxygen demand somewhat over the initial 
sludge and over the sewage-dosed portion B. However, in a sludge¬ 
overloading experiment previously described (S), it was indicated 
that 5-hour sludge demands of 20 mg. of oxygen per gram were 
perfectly satisfactory. In the above case 5-hour sludge demands of 
62.8 mg. of oxygen per gram were obtained when the sludge was badly 
overloaded. From this it is concluded that dosing sewage containing 
500 p. p* m. of glucose daily to activated sludge for 7 days did not 
produce an overloaded or inferior sludge upon the basis of short-time 
oxygen demand. 


216554' 
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DISSIMILATION PRODUCTS OP GLUCOSE METABOLISM 

In several experiments the carbon dioxide produced was determined 
simultaneously with the oxygen used in both control and glucose-fed 
sludge mixtures. These experiments gave respiratory quotients of 
0.89 to 1.15 for glucose acclimated activated sludge alone and 1.08 to 
1.17 for activated sludge-glucose mixtures. These values are in 
conformity with the respiratory quotient data of Sawyer and Nichols 
(9) upon activated sludge and activated sludge-sewage mixtures. 
When the carbon dioxide produced as a result of the glucose feed was 
estimated by the difference method, which has been used for deter¬ 
mining the oxygen used to oxidize glucose, the respiratory quotient 
obtained for the glucose metabolized during a 4}2-hour aeration period 
was 1.04. This is within the experimental error that might be 
expected of the theoretical respiratory quotient of 1.0 for carbo¬ 
hydrate metabolism. The dissimilation product, carbon dioxide, 
obtained in these experiments checks the oxidation data and on the 
average accounts for only about 17 percent of the glucose removed in a 
24-hour aeration period. This immediately raises the question of the 
exact disposition of the large portion of glucose that has been removed 
from solution but is not accounted for by complete oxidation. The 
final experiment in the previous section indicated indirectly that little 
if any of the balance of the glucose remains adsorbed upon the sur¬ 
faces of the sludge floe. For if much glucose remained in this way the 
short-time sludge demand would certainly increase rapidly writh 
repeated dosing. 

A direct experiment to determine whether glucose remains adsorbed 
upon the surfaces of the floe was also performed by attempting to 
recover glucose from sludge in which glucose removal from solution 
had just been completed. Such a sludge was separated from the 
supernatant liquor, which contained only 6.0 p. p. m. of glucose, by 
centrifuging. The separated solids were resuspended in a quantity of 
distilled water of the same volume as the supernatant removed. The 
resuspended sludge was boiled for 30 minutes under a reflux condenser 
and the reducing extracts were determined and calculated in terms of 
glucose. The results in p. p. m. of glucose obtained are as follows: 


Qluoose acdlmat- 
edalodgeShoors 
after receiving 
1 .10D p, p. xn. of 
gloeoae 

Glucose acclimat¬ 
ed sladge 4J4 
hoozs after re¬ 
ceiving 1,100 p. 
p. xn. of glaoose 

Plant sludge 
which never bad 
been dosed with 
glncoae 

43.3 

45.2 

58.0 


This experiment shows conclusively that the glucose removed from* 
solution is not simply adsorbed upon the surfaces of the sludge floe. 
At the 3-hour point in this experiment the sludge had just completed 
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the removal of 1,100 p. p. m. of glucose from the supcmatant. The 
oxygen utilization results have indicated that only about 10 percent 
of this glucose was oxidized and yet less than 5 percent of the original 
dose was recovered by extraction with boiling distilled water. The 
experiment also showed that it was possible to extract as much reduc¬ 
ing organic matter from the plant activated sludge as from this glucose- 
fed activated sludge immediately after the completion of the glucose 
removal reaction. When the sludges in the above experiment were 
extracted with boiling hydrochloric acid solution, more reducing mate¬ 
rial was recovered from the glucose-fed sludge than from the plant 
sludge. This seems to indicate that the sludge which had removed 
the glucose contained a laiger quantity of a higher nonreducing car¬ 
bohydrate which was hydrolysed by the boiling acid solution. Even 
after 30-minute treatment with boiling hydrochloric acid solution, 
however, less than 20 percent of the glucose equivalent of the original 
dose could be recovered 3 hours after the glucose was fed. This in¬ 
dicates that a large proportion of the glucose removed from solution 
is quickly transformed in the bacterial cell to other materials, possibly 
higher carbohydrates or fats. 

It might be assumed that glucose dissimilation of one of the types 
described by Thaysen and Galloway (10) was produced by activated 
sludge in which soluble, volatile organic acids are end products. 
Smit (Jf 0 states that such products could not be found and our efforts 
to recover volatile organic acids from glucose-fed sludge were also 
unsuccessful. 

Experiments in which glucose removal and total B. O. D. removal 
were followed simultaneously gave interesting results. In these ex¬ 
periments the 3-, 5-, and 7-day B. O. D. of the supernatant of the 
sludge was determined initially and 1?2, 3, 4}^, and 23 hours after 
glucose feeding. A mean L value or total carbonaceous oxygen 
demand was calculated from the 3-, 5-, and 7-day B. O. D. results 
at each observation time and from these data the percentage of the 
L value removed at each time was calculated. Below, these per¬ 
centages of the L value removed are compared to the percentages of 
glucose removal obtained from glucose determinations: 

iH 3 m 

66.6 96l4 97 5 

68.7 08.9 98.9 

It wiU be noted that the greatest difference between the percentage 
of glucose and of total B. O, D. removed was 2.5 at 3 hours. As about 
1,000 p. p. m. of glucose were fed, the maximum quantity of soluble 
organic products that might have been formed in this experiment 
would be equivalent to 25 p. p. m. of glucose. This indicates that if 



Aeration time (hours) . 


Percentage of L value removed 
Percentage of glucose removed. 
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such products are formed they are formed in only extremely minute 
quantities compared to the quantities of these products formed by 
the common fermentation processes. For practical purposes it may 
be considered that the B. 0. D. removal of glucose parallels and is 
equivalent to the glucose removal by activated sludge under aeration. 
This means that in this process any volatile soluble organic products 
formed from glucose are either retained by the sludge and are not 
dischai^ed into the supernatant or that no such products are formed. 
If volatile organic acids were formed in any quantity and retained by 
the sludge they would be indicated by a drop in pH and they could 
be recovered from the sludge by steam distillation. As significant pH 
drops are not obtained after glucose feeding and volatile acids cannot 
be recovered by steam distillation, it must be concluded that such 
products are not formed to any significant extent during the removal 
and metabolism of glucose by activated sludge. 

INCREASE IN ACTIVATED SLUDGE SOLIDS AS A MEASURE OP GLUCOSE 

ASSIMILATION 

As only a small portion of the glucose is oxidized and practically 
no soluble organic compounds are produced during glucose removal by 
activated sludge, a veiy significant increase in sludge solids would 
be expected. Mention was made in the preceding paper (1) of signifi¬ 
cant increases in sludge solids during glucose feeding. Because of 
sampling difficulties and errors, special care must be exerted m studying 
sludge production during glucose feeding. Activated sludge is a 
biological material in which the basal metabolism continues and the 
weight of sludge decreases under aeration when it is not fed. Conse¬ 
quently, it is necessary to follow the weight changes in a control 
dudge and a glucose-fed sludge in studying sludge production during 
the glucose removal reaction. In our experiments to determine 
sludge production, 3 or 4 replicate 25-ml. portions of the control and 
fed sludge liquors were removed and filtered through prepared Gooch 
crucibles at each observation time. By this means fairly accurate 
data upon the changes in sludge solids were obtained, hi order to 
reduce the number of samples that needed to be filtered and weighed 
during a test, factors for converting the oxygen used by the control 
sludge to solids lost by oxidation were determined. These factors 
were obtaiaed by observii^ the oxygen utilized and the suspended 
sludge solids remaining simultaneoudy at intervals during aeration of 
a number of samples of control activated sludge. The mean ratio 
of sludge solids lost in milligrams per milligram of oxygen used was 
In estimating the activated sludge solids remaining at any 
time in the control bottles, the quantity of oxygen used to that 
was multiplied by the above factor and the result was subtracted 
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from the initial value for suspended solids. Because of the small 
loss of solids during short aeration periods in control sludge and 
the fact that the oxygen utilized data must be obtained in any case, 
it was preferable to calculate the solids burned in this way rather 
than to make additional numbers of suspended solids determinations 
upon the control sludge for each experiment. 


Table 7 .—Sludge production during glucose metabolism by activated sludge 


[Experiment 0-79. Initial suspended solids 3,1W p. p. m. Glucose dose 93d p. p. m.] 


Aeration 

time, 

hours 

Glucose 
removed 
from 
solution, 
p. p.nu 

m 

Oxygen utilized 
by, p. p. m. 

Sludge 
found 
in sludge- 
glucose 
mixture, 
p. p. m. 

(4) 

Sludge 
remain¬ 
ing in 
control 
mixture, 
p. p. m. 

(5) 

Glucose 
accounted 
for by 
increase 

In sludge 
solids, 
p. p. m. 

(6) 

Percentage of glucose re¬ 
moved that is accounted 
for by— 

Sludge- 

glucose 

mixture 

(2) 

Sludge 

control 

mixture 

(3) 

Increase 
in sludge 
solids 

(7) 

Oxida¬ 

tion 

(8) 

Increase 
in solids 
and oxi¬ 
dation 

(fi) 

IH- 

144 

61.9 

22.8 

8,241 

3,125 

116 

80.6 

24.0 

104.6 

8 . 

280 1 


83.9 

3,320 

3,112 


74.3 

24.6 

98.0 

4>4- 

395 

166.8 

57.5 

3,384 

3,086 

298 

75.4 

25.9 

10 L8 

6 . 


213.9 

67.0 

3,446 

3,075 

371 

73 0 

27.1 

loai 


750 

825.3 

115.4 

3,569 

3,021 

548 

72.6 

26.0 

98.5 

24_ 

885 

525.2 

230.8 

3,452 

2,891 

561 

63.4 

3L8 

94.6 


(d) These values are obtained by subtracting the products of the &otor 1.12 and colanm 8 from the Initial 
suspended solids. 

(6) = r4)-(5). 

(7) -(6/X1004-(l). 

(8) Calculated as shown in column 6 of table 1. 


The data obtained in a study of the production of sludge from 
glucose by aeration with normal activated sludge have been tabu¬ 
lated in table 7. A glucose dose of 935 p. p. m. was given to 3,150 
p. p. m. of sludge in this test and column 1 in the table shows that 
the glucose was removed steadily, the removals obtained ranging from 
144 p. p. m. in !}{ hours to 885 p. p. m. in 24 hours. The quantities 
of oxygen utilized by the sludge^lucose mixture and the control 
mixture are given in columns 2 and 3. The quantity of sludge found 
in the sludge-glucose mixture increased regularly during the first 
10 hours and decreased somewhat thereafter, as shown in column 4. 
The rate at which the sludge solids increased and decreased again 
varies in different experiments and depends upon the rate of glucose 
metabolism. The quantity of sludge remaining in the control was 
calculated from the oxygen used in the control as previously de¬ 
scribed. The quantities of glucose that may be accounted for by an 
increase in sludge solids as a result of the glucose metabolism in¬ 
creased from 116 p. p. m. after 1% hours to 561 p. p, m. after 24 hours. 
The percentages of glucose removed that can be accounted for by the 
increase in sludge solids and by oxidation are given in columns 7 
and 8, respectively. It will be noted that 80.6 percent of the ^ucose 
removed is accounted for as an increase in sludge solids after IK hours 
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of aeration and that this percentage falls to 63.4 percent after 24 
hours. When the percent^e glucose removal accounted for as an 
increase in sludge solids is added to the percentage accounted for by 
oxidation, it will be noted (column 9) that practically all of the 
glucose removed has been accounted for at each observation interval. 
In fact, the values obtained in this experiment all seem to be within 
the experimental limits of error. This is not always the case, for in 
some experiments only 70 to 90 percent of the glucose removed has 
been accounted for by the data obtained and treated in this manner. 
However, the percentages of glucose removed that are accounted for 
by an increase in solids remained very similar to the values given in 
table 7. The percentages accounted for by oxidation vary con¬ 
siderably as already shown in table 3. 

Similar experiments upon the production of sludge during glucose 
feeding were performed with pure culture sludges formed by single 
strains of zoogleal bacteria, developed upon synthetic sewage (4) which 
contained no glucose. The data for a typical experiment with such 
sludge are given in table 8. These data were obtained and treated 
in the same manner as the data for normal sludge as given in table 7. 
It will be noted that the percentages of glucose removed, that may 
be accounted for by solids formation by pure zoogleal cultures, are 
decidedly lower than for normal activated sludge. On the other hand, 
the percentage of the glucose removed that is completely oxidized is 
higher for the pure zoogleal culture than for normal activated sludge. 
These results w^arrant the conclusion that there is a definite difference 
between the aerobic metabolism of glucose by pure zoogleal cultures 
and that by normal activated sludge. The normal sludge in every 
case seems to assimilate and synthesize a greater portion of the glu- 


Tabls 8 . —Sludge production during glucose metabolism by pure culture zoogleal 

sludge 

[Strain No. 88. Initial cnltnre solids 686 p. p. m. Glucose dose 505 p. p. m.] 


Aeration 

time, 

boms 


- 

0 _ 

«_ 


Glucose 
removed 
from so¬ 
lution, 
p. p. m. 



Oxygen utflised 

by, p. 

p. m. 

Sludge 

Sludge 

glucose 

control 

mixture 

mixture 

(?) 

(?) 

8 fiL8 

6.8 

63.9 

15.4 

89.5 

27.0 

113.9 

27.8 

256.6 

76.6 


Sludge Sludge 
found m zemam- 


mixture, mixture, 
p. p. m. p. p. m. 


Glucose 
accounted 
tor by in¬ 
crease in 
tiudge 
solids, 
p. p. m. 



Percentage of glucose re¬ 
moved that Is accoimted 
tor by— 

Increase 
in sludge 
solids 

CD 

Oxida¬ 

tion 

(?) 

Increase 
m solids 
and oxi¬ 
dation 

C) 

33.9 

87.9 

71.8 

42.5 

29.7 

72.2 

44.2 

27.0 

! 7L2 

39.9 

27.4 

67.8 

46.7 

aao 

84.7 

i 


} axe obtained by subtracting the product of the factor 1.12 and 3 from the 

MwMimds. 

V uuenXated^ (diovik In oolonm 6 tat table 1. 
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cose removed from solution. The quantity of dissimilation products 
other than CO 2 obtained with both normal activated and pure culture 
sludge seems to be but a small fraction of the glucose removed. 

METABOLISM OF GLUCOSE IN GLUCOSE ACCLIMATED SLUDGE 

The acceleration of the glucose removal rate by activated sludge 
with repeated glucose feeding was first noted by Smit ( 11 ) and was 
clearly demonstrated in the previous paper (f). It has been sug¬ 
gested ( 1 ) that one of the reasons for this acclimatization phenomenon 
was the development of adaptive glucose enzymes by the predominant 
bacteria of the sludge. To determine whether this might be the case, 
and whether the glucose metabolism was influenced by such possible 
acclimatizations, a number of experiments were carried out with pure 
culture zoogleal sludges. These sludges were developed on synthetic 
sewage in the bacteriological laboratory. When the cultures contained 
about 800 p. p. m. of bacterial suspension they were divided into two 
portions. The feeding of synthetic sewage (containing no glucose) 
was continued on one portion while the second portion was fed with 
synthetic sewage fortified with 500 p. p. m. of glucose for 4 or 5 days. 
The glucose metabolism tests were then made upon these two portions. 
The glucose removal results obtained in these experiments have been 
summarized in table 9. These data show that treatment of these 
cultures for a few days with glucose accelerated very decidedly the 
rate of glucose removal. These experiments indicate that the mech¬ 
anism of glucose removal is adaptive for these strains of bacteria and 
can be accelerated by proper feeding procedures. 

Table 9. —The influence of previous glucose feedir^ upon the removal of glucose from 

solution hy pure culture zoogleal sludge (mean for 3 pairs of experiments) 

[Mean glucose dose, nonocclimated cultures, 493 mg. per liter. Mean glucose dose, acclimated culturea, 

485 mg. per Uteri 


Aeration time, hours 

Mg. of glucose removed 
from substrate per 
gram of sludge per 
liter in indicated 
time 

Percentage of the glu¬ 
cose removed from 
substrate by one gram 
of sludge per liter in 
indicated time 


Nonaedi- 

mated 

Acclimated 

NonacoU- 

zoated 

Acdlmated 


158 

252 

32 0 

5SL0 
67 6 


228 

S2S 

46.2 

41f _ _ _ . _ _ 

277 


56.9 

73.6 

94_ _ _ _ _ _ 

483 


98.0 

90.5 




Careful study of data obtained in all glucose metabolism experi¬ 
ments failed to show any difference in this metabolism before and 
after glucose acclimatization with either normal activated sludge or 
pure culture zoogleal sludge. The results of all experiments on 
metabolism with pure culture and normal activated sludge have, 
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therefore, been summarized in table 10. This table indicates the 
difference in the mean metabolism of glucose by the two kinds of 
sludges. It shows that the percentage of oxidation is higher and 
that the percentage of glucose synthesized is considerably lower for 
these zoogleal cultures than for normal activated sludge. 


Table 10.— Mean percentage metabolism of glucose removed from solution by 
normal activated sludge and pure culture zoogleal sludge 


Aeration time, hours 

Normal activated sludge 

Pure culture zoogleal sludge 

Synthe¬ 
sized to 
sludge 

Oxidized 

toCOj 

Total 

accounted 

lor 

Svnthe- 
sized to 
sludge 

Oxidized 
to CO 3 

Total 

accounted 

for 

115 _ 

77 3 

13 6 

909 

39 0 

31 0 

70 0 

8.. 

70 5 

14 6 

85 1 

49 4 

33 1 

82 6 

4H»_ 

71 2 

16 0 

86 2 

58 1 

33 5 

91 6 


71 2 

16 7 

879 

50 7 

32 0 

82 7 


73 8 

17 8 

91 1 

48 4 

45 1 

93 5 


POSSIBLE ASSIMILATION PBODUCTS OP GLUCOSE METABOLISM 

An attempt was made to determme whether the fat, fatty acids, 
and hydrogel contents of activated sludge were changed by the pro¬ 
longed assimilation of glucose. An analysis of activated sludge before 
and after 60 doses of sewage containing 500 p. p. m. of glucose over a 
30-day period was made. All of the glucose fed in this period was 
metabolized by the sludge. The methods of analysis used by 
Knechtges, Peterson, and Strong { 12 ) for fats and free fatty acids in 
sludge were employed. The results indicated no appreciable change 
in either of the above constituents. However, the question of varia¬ 
tion or change in the hydrogel content of the sludge has not yet been 
definitely answered. 

DISCUSSION 

All of these data indicate that glucose was removed biologically 
from solution at a much higher rate than oxidation of glucose occurred. 
With normal activated sludge the glucose ^pvas removed from 5 to 
7 times as fast as the rate of its decomposition as measured by oxygen 
consumption and COj production. Zoogleal sludge removed glucose 
at about three times the rate at which it was oxidized to COj. This 
fact has not been pointed out for activated sludge or zoogleal sludges 
before. Hawkins and Van Slyke (IS), however, found that the rate 
of glucose removal took place more than twice as fast as the rate of 
decomposition measured by CO 2 production during the initial stages 
of fermentation by yeasts. Wilson and McLachlan (f^), in studying 
the carbon dioxide production in the activated sludge process, express 
the view that carbon dioxide is not the only product of aerobic oxida¬ 
tion. Following a study of the carbon balance in the process upon a 
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laboratory scale they conclude that only about 10 percent of the 
transformation products of carbon appear as CO*. They suggested 
the possibility of dehydrogenation in the process but did not demon¬ 
strate any dissimilation product other than CO 2 . Our data on CO 3 
production, while somewhat higher, roughly confirm their findings. 
Dehydrogenation products of dissimilation, however, could not be 
found and in this respect our findings confirm those of Smit (11). 
Watkins (IS) isolated a number of strains of bacteria from activated 
sludge and sprinklii^ filter slime which attacked glucose without acid 
formation as a dissimilation product and it seems probable that these 
organisms metabolized ^ucose in a way similar to activated sludge 
and the pure culture zoogleal sludge. 

In a study of the synthesis of cell substance by yeast under vigorous 
aerobic conditions, Fink and Krebs (16) reported a yield of 52 percent 
of dry substance from 1 percent sugar solutions. Their results indi¬ 
cated that an increase m the percentage of cell substance was obtained 
as the percentage of sugar was decreased. Winzler and Baum- 
berger (17) reached the conclusion that, in the presence of oxygm, 
yeasts burned 26.5 percent of the glucose which disappeared from the 
meduun and stored 73.5 percent of it as mtracellular carbohydrate. 
This synthesis was demonstrated by the results obtained from the 
heats of formation and the heat production measured during exo¬ 
genous respiration. The results of the above investigators upon yeasts 
with entirely different methods are remarkably similar to the percent¬ 
ages of oxidation and synthesis of glucose obtained on these studies 
with activated sludge. It is not intended to imply that yeasts are 
involved in the activated sludge process. While yeasts may be 
present in the sludge, they are certainly not the predominant OJ^an- 
isms. Our data support the work of Winzler and Baumberger in 
regard to the percentage of glucose that may be assimilated as intrar 
cellular carbohydrate in respiring bacterial processes. Werkman (18) 
defines bacterial respiration (aerobic dissimilation) as a process utiliz¬ 
ing molecular oxygen as a hydrogen acceptor. The activated sludge 
metabolism of glucose conforms to this definition. However, in the 
metabolism of glucose by activated sludge only a small portion of the 
glucose that disappears is consumed in the respiratory process and a 
large portion of the glucose is stored. Consequently aerobic dissimila- 
tion is descriptive of only the minor portion of this process. As most 
of the glucose is stored in the process, astimilation and not dissimila- 
tion should be emphasized. It would seem therefore that this metabo¬ 
lism can best be described in the terminology of Clifton and Logan 
(19) as an oxidative assdmilation. In the words of these authors, the 
results “ suggest that respiration and assimilation are dosely connected 
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processes and the respiration of heterotropic bacteria may well be 
expressed by the general equation: 

oxidative assimilation 

Foodstuff+O 2 -> Assimilated material+CO 2 + 

H 2 O; much as C02-hH20+light-> (CH20)+02 represents the 

assimilatory process in the green plant 

With glucose the activated sludge process by this oxidative assimila¬ 
tion mechanism transforms over 60 percent of the foodstuff to assimi¬ 
lated material. 

It has been shown that glucose was metabolized in a different way 
than peptone or sewage by activated sludge and that a much greater 
assimilation and synthesis occurred with glucose than with peptone or 
sewage. When glucose alone in doses up to 1,000 p. p. m. is fed to 
normal activated sludge, rapid assimilation occurs and it is inferred 
that the sludge already contains suj0&cient nitrogen and mineral con¬ 
stituents to metabolize the glucose. When domestic sewage contain¬ 
ing large quantities of glucose (500 to 1,000 p. p. m.) is fed repeatedly 
to activated sludge, the sewage apparently furnished sufficient nitrogen 
and mineral constituents for metabolic purposes for the glucose is 
rapidly assumlated as shown. It is this fundamental difference that 
explains the much greater production of solids obtained by feeding 
glucose to activated sludge or pure cultures of zoogleal bacteria. 
Glucose is not only removed from solution at a somewhat higher rate 
than peptone but a considerably greater proportion of it is assimilated 
to appear as protoplasm in either of these biological ^sterns. 

Applying the above facts to practical plant operation, the production 
of larger volumes of sludge would be expected with sewage containing 
glucose wastes, even in the absence of sludge bulking. The larger the 
glucose content of the sewage the greater the volume of sludge that is 
to be expected at the plant for any practical period of aeration. For 
this reason it is apparent that a ratio of capacities of plant aeration 
to settling that is satisfactory for domestic sewage might be unsatis¬ 
factory for sewage containing carbohydrate wastes. As more sludge 
is being synthesized from such sewage, greater settling tank capacity 
would have to be provided, a smaller portion of the sludge produced 
would be needed for sludge return, and a larger portion would have 
to be disposed of. 

SUMMARY AND CONCLUSIONS 

The oxygen relationships of the glucose removal reaction by acti¬ 
vated sludge and pure culture zoogleal sludge were studied. It was 
shown that the percentages of glucose removed that were oxidized 
varied from 4.0 to 24.0 percent after hours and from 11.3 to 31.8 
percent after 24 hours of aeration with activated sludge. Pure 
culture zoogleal sludges oxidized on the average 31,0 percent in 1% 
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iiours and 45.1 percent in 24 hours of the glucose that they removed. 
It was shown that 1,000 p. p. m. of glucose with an L value (total 
carbonaceous biochemical oxygen demand) of 1,067 p. p. m. when 
added to a normal activated sludge did not increase the short-time 
oxygen requirement of the sludge-feed mixture to as great an extent 
as 500 p. p. m. of peptone with a much lower L value. This is true 
even when ammonia nitrogen is not being oxidized. This may be 
explained by differences in the metabolism of these two materials by 
activated sludge. Kepeated feeding of sewage containing 500 
p. p. m. of glucose did not increase the short-time oxygen demand 
per gram of sludge sufficiently to be detrimental to the substrate 
oxidation ability of the sludge. 

A search for dissimilation products of glucose metabolism was made. 
It was found that once the glucose was removed from solution, it 
could not be recovered by simple extraction processes. The glucose 
removal reaction was, therefore, considered to be the result of bio¬ 
logical metabolism following adsorption and not simple adsorption 
upon the surfaces of the floe. The respiratory quotient of glucose 
metabolism by activated sludge was 1.0. Other dissimilation products 
besides CO 2 could not be demonstrated by drops in pH during the 
reaction nor could such products be recovered by steam distillation of 
the sludge. It was observed that glucose removal and total carbona¬ 
ceous biochemical oxygen demand removal of glucose were practically 
equivalent. From this it was concluded that other soluble dissimila¬ 
tion products were either not formed at all or not formed to a sufficient 
extent to be discharged into the substrate liquor. 

The increase in sludge solids was studied as a measure of glucose 
metabolism and assimilation. Because of the biological character of 
the reaction, suspended solids were followed in both an activated 
sludge-glucose mixture and in an unfed sludge mixture as a control. 
The differences in solids following short periods of aeration represent 
the glucose assimilation. Such observations indicated that almost 
80 percent of the glucose removed is assimilated and appears as proto¬ 
plasm within 1% hours of aeration. This percentage of assimilation 
slowly falls as the aeration is continued, but even after 24 hours over 
70 percent of the glucose removed can still be accoimted for by the 
increase in sludge solids. A similar but somewhat lower assimilation 
and synthesis was demonstrated for pure culture zoogleal bacteria. 
It was shown that the mechanism of glucose removal by pure zoogleal 
cultures was adaptive and could be accelerated by repeated doses of 
a balanced feed containing glucose. An increase in fats or fatty 
acids could not be demonstrated in sludge which had assimilated 
^ucose for a 80-day period. From 80 to 100 percent of the glucose 
removed can be accounted for as the smn of the glucose oxidized and 
that assimilated to protoplasm. On the basis of these expeiriinents, 
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it must be concluded that the removal of glucose from solution by 
normal activated sludge and pure cultures of zoogleal bacteria is 
largely an oxidative assimilation reaction. In this reaction the greater 
part of the glucose is assimiliated and appears as protoplasm within 
the sludge in a few hours after the glucose is fed. Dissimilation 
products other than carbon dioxide cannot be demonstrated during 
this metabolism and, upon the basis of these data, can in any case 
represent only a relatively small fraction of the glucose metabolized. 


ACKNOWLEDGMENTS 

The authors wish to thank Principal Bacteriologist C. T. Butter¬ 
field and Assistant Bacteriologist Elsie Wattie for the preparation of 
all pure culture zoogleal sludges and to acknowledge the help of Junior 
Chemist W. Allan Moore in the oxidation studies. 


EEPERENCES 

U) Ruchhoft, C. C., Kachmar, J. F., and Moore, W. A.: Studies of sewage 
purification. XI. The removal of glucose from substrates by activated 
sludge. Sewage Works J., 12:27(1940). Pub. Health Rep., 55:393 
(1940). 

(2) Ingols, R. S.: Studies on the clarification stage of the activated sludge proc¬ 

ess. VHI. Uptake of soluble organic substances. Sewage Works J., 
10:450 (1938). 

(3) Clifton, C. E., and Logan, W. A.: On the relation between assimilation and 

respiration in suspensions and in cultures of Esckerichta coli, J. Bacteriol., 
37:523 (1939). 

(4) Butterfield, C, T., Ruchhoft, C. C., and McNamee, P. D.: Studies of 

sewage purification. VI. Biochemical oxidation by sludges devdoped by 
pure cultures of bacteria isolated from activated sludge. Sewage w orks 
J., 9:173 U937). Pub. Health Rep., 52:387 (1937). (Reprint No. 1812.) 
(o) Carpenter, Philip L.: Nitrogen metabolism of coliform bacteria. J. Bac¬ 
teriol., 37:11 (1939). 

(5) Eldridge, E, F., and Robinson, G. H.: Studies of the Activated Sludge 

Process. Bulletin No. 46, Michigan Engineering Experiment Station (193^. 
(7) Ruchhoft, C. C., Butterfield, C. T., McNamee, P. D., and Wattie, Elsie: 
Studies of sewage purification. IX. Total purification, oxidation, adsorp¬ 
tion and synthesis of nutrient substrates by activated sludge. Sewage 
Works J.. 11:195 (1939). Pub. Health Rep,, 54:468 (1939). (Reprint 
No. 2050.) 

(5) Ruchhoft, C. C-, and Smith, R. S.: Studies of sewage purification. X. 
Changes In characteristics of activated sludge induced Dy variations in 
applied load. Sewage Works J., 11:409 (1939). Pub. Health Rep., 
54:924 (1939). (Reprint No. 2074.) ^ 

(9) Sawyer, (3. M., and Nichols, M. Starr: Respiratory quotient of activated 
sludge and of activated sludge-sewage mixtures. Ind. and Eng. (3hem., 
31:1042 (1939). 

(IG) Thaysen, A. C., and Galloway, L. G.; The Microbiology of Starch and 
Sugars. Oxford University FteeSj London, 1930. Page 89. 

{11) Smit, Jan: A study of the conditions favoring “bulking^” of activated riudge. 
Sewage Works J., 4:960 (1932). 

{12) Enechtges, A, J., Peterson, W. H,, and Strong, F. M.: The lipids of sewage 
sludjge. Sewage Works J., 5:1082 (1934). 

(13) Hawkins, J. A., and Van Slyk^ D. D.; Comparison of rates of sugar dis¬ 

appearance and carbon dioxide formation during glucose fermentation, 
f Biol. Chem., 84:243 (1929). 

(14) Wilson, H., and McLachlan, J. A.: Carbon dioxide production in the 

activated slucto process. Sewage Works J., 10:691 (1938). 

(15) Watkins, J. H.: Bacterial decomposition of sugars and acids on a trickling 

filter. Proc. Iowa Acad. Science, 32:96 (1925). 




601 


April 5,1940 


{16) Fink, Hermann, and Krebs, Jos.: The biological synthesis of cell substance 
by yeast. Biochem. Zeitschr., 299:1 (1938). 

(17) Winzler, Richard J., and Baumbergei^ J. Percy: Degradation of energy in 
the metabolism of yeast cells. J. Cell. Comp. Physiol., 12:183 (1938). 

(IS) Workman, C. H.: Bacterial dissimilation of carbohydrates. Bact. Rev., 
3:210 (1939). 

(19) Clifton, C. E., and Logan, William A.: Oxidative assimilation of lactic acid 
by Escherichia coli. Proc. Soc. Exp. Biol, and Med., 38:619 (1938). 


INFECTIOUS EQUINE ENCEPHALOMYELITIS IN THE UNITED 

STATES IN 1939 

Although equine encephalomyelitis may have existed in the United 
States for a great many years,^ attention was recently focused on the 
disease by the outbreak in Massachusetts in 1938, in which human 
cases of encephalitis also occurred. Of 38 suspected human cases in¬ 
vestigated, 8 were proved, 6 of which, occurring within 15 miles of 
each other, were concentrated in the area in which the equine disease 
was prevalent. There was no indication of human contact infection 
in these cases.^ Mosquitoes were reported to have been unusually 
prevalent at the time of the outbreak. 

In 1939, Dr. McAdams and Dr. Porter, of Fall River, Mass., re¬ 
ported a case of encephahtis in an adult in which the etiological agent 
was isolated and proved to be identical with that of the virus of the 
eastern type of equine encephalomyelitis.® They believed this to be 
the first reported case in a human adult proved in this manner. 

In view of the probable relationship between infectious equine 
encephalomyelitis and encephalitis in human beings, and the epidemi¬ 
ological factors involved, information regarding the incidence, mor¬ 
tality, and distribudon of the equine disease in the United States is 
of especial interest to public health ofl&dals and research workers. In 
a recent report,^ Dr. J. R. Mohler presents some interesting data for 
1939, compiled from responses to questionnaires sent to the various 
State livestock sanitary oflB.cials and Bureau of Animal Industry 
inspectors. 

In 1939, only 8,008 cases of equine encephalomyelitis were reported 
in the United States, or only about 4 percent of the number of oases 
(184,662) reported in 1938. There were 2,471 deaths from the disease. 
These figures give a case rate of 1.1 per 1,000 animals (horses find 
mules) in the affected counties, and a case fatality of 30 percent.® 

1 Transmission of eneephalomyahtls in tbe horse and possible vectors m the human being. By James 
Stevens Simmons. New Eng. J. Med, 22:0156-058 (Jan. 8,1039). 

> Outbreak of encephahtis in man due to the eastern virus of equme encephalomyelitis. By B. E. Eeem- 
star. Am. J.Puh. Health. 28:14<»-1440(Decemher 1938). 

s Encephalitis in man caused by the virus of equine encephalomyelitis. By James C. McAdams and 
Joseph E. Porter. New Eng. J. Med.. 221:163-166 (Aug. 3, 1989). 

* Report on infectious equine eD 0 Q)]ialoinyelitis in the United States in 1939. By J. B. Mobler, Bureau 
cl A-nittifti IhdiBtry, D^;)artzn6nt of Agriculture. Mimeographed statement. January 20.1040. 

* In these oomputations some States with tnoomplete mortahty records are excluded. 
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The total numbers of animals in the affected counties were approxi¬ 
mately the same for the 2 years (7,654,149 in 1938 and 7,159,491 in 
1939). In 1939 every State west of the Mississippi River was involved, 
and approximately one-third of aU counties or parishes in the entire 
country reported infected animals. 

In general, the highest incidence rates were reported for counties in 
the far western and Pacific States, a northeast-southwest strip of 
Central States, and three Atlantic States, New Jersey, North Carolina, 
and Florida. 

The case fatality rate for the eastern type of virus was apparently 
more than 3 times as high as that for the western type. In 24 States 
where only the western type has been proved or suspected, the case 
fatality was 26.7 percent, as compared with 89 percent in 9 States 
where only the eastern type has been proved or suspected. Limited, 
but apparently significant, figures show an average of 22.6 percent 
fatality in animals under 1 year as compared with 37.4 percent in 
those over 1 year of age. 

As in previous years, over 90 percent of the cases were reported to 
have occurred during the summer or early fall. Of the cases reported 
during other months, only one (in Florida in January) was confirmed 
in the laboratory. This seasonal prevalence tends to support the 
prevailing conception regarding the principal natural means of trans¬ 
mission, by blood-sucking insects, especially mosquitoes. 

The reported incidence of encephalomyelitis in vaccinated and 
unvaccinated horses and mules was 0.37 and 1.2, respectively, per 
1,000 animals. It was estimated that no less than 3,000,000 horses 
and mules (about one-fifth of the total in the United States) received 
specific prophylactic treatments, some of which animala were un¬ 
doubtedly in the incubation stage of the disease at the time of vacci¬ 
nation. Two 10-cc. doses of formolized chick-embryo tissue vaccine, 
given at intervals of 7 to 10 days, were commonly used. 

In commenting on the possible factors influencing the reduction in 
the incidence of equine encephalomyelitis m 1939 as compared with 
1938, Dr. Mohler considers vaccination one of the major factors, and 
suggests, in addition, the retarding of insect breeding as the result of 
low precipitation rates, and increased resistance among animals due 
to frank attacks in preceding epizootics. 


INFANT DEATH RATES IN THE UNITED STATES, BY STATES, 
FOR 1938 AND PRIOR YEARS 

According to figures recently issued by the Bureau of the Census 
the infant mortality rate for continental United States was 51.0 in 
1938, the lowest rate since the birth registration area was establii^ed 
in 1915 and undoubtedly the lowest in the history of the country. 
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The report of the Bureau of the Census presents the numbers of 
infant deaths and the rate (per 1,000 live births) for each year from 
1915 to 1938, but in the accompanying table the rates are given by 
5-year periods from 1915 to 1935 and by year for 1935 to 1938. In 
2 years, 1916 and 1918, the rate was above 100. Since 1918 it has 
been reduced almost 50 percent. 

As is the case with the general mortality rate, the infant mortality 
rate for the country as a whole obscures unnecessarily high rates in 

Infant death rates (number per 1,000 live births) by States, 1938 and comparison 

with prior years ^ 



X Vital Statistics—Spedal Reports, Bureau of the Census, Department of Commerce, voL 9, No. Iff (Jan. 
laioio). 

* In continental United States. 

* Not in the birth rej^stratlon area. 
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certain population groups and in certain localities. In 1 State the 
rate is still over 108, though it has decreased from 145 in 1930. The 
next highest rate for 1938 is 98.8, while 11 other States have rates 
over 60. The lowest rate is 36.3, although only 6 other States have 
a rate under 40. 

These figures represent a great accomplishment in public health 
work during the past 25 years in reducing infant mortality, in which 
the reduction in the number of deaths from diarrhea and enteritis 
has been an important factor. The death rates for other causes, 
however, such as premature birth, injury at birth, and even bronchitis 
and pneumonia, have been reduced very little during that period. 
There are still hazards of birth and early infancy that are amenable 
to control; and there are still groups of our population for which better 
facilities should be provided and greater effort expended in the 
conservation of infant lives. 


THE AMERICAN SOCIAL HYGIENE ASSOCIATION, 1939 

The year 1939 marked the twenty-sixth year of national service 
by the American Social Hygiene Association. This voluntary health 
organization, foimded in 1914 by merging existmg national organiza¬ 
tions in the field, and with President Charles W. Eliot of Harvard 
University as its first president, first led the battle against the 
venereal diseases and has played an important role in changing the 
policy of silence and inaction to one of public and frank attack on 
these diseases. 

The American Social Hygiene Association conducts its activities 
of venereal disease control in various fields, and closely cooperates 
with official agencies. It directs special efforts toward informing the 
citizens, mob i li zin g effective local voluntary units, encouraging the 
passage and enforcement of laws designed to prevent and control 
venereal disease, giving consultant services—medical, public health, 
and legal—and improving sex education in schools. 

In 1939 the Association aided in 5,000 Social Hygiene Day meetings, 
secured the printing of 20,000 news stories, editorials, or other items 
in papers and magazines, distributed 1,245,000 pamphlets, 5,554 
books, and 48,540 charts and posters, and sponsored and distributed 
fifa^ that were shown to audiences aggregating over a million people. 

In mobilizing the citizens for the fight against venereal diseases, 
15 members of the Association traveled 130,000 miles into 500 counties 
of 48 States, increased the number of local social hygiene groups 
from 145 to 159, and increased its own paid membership by 37 per¬ 
cent over the number in 1938, the best previous year in this respect. 



605 


April 5,1040 


The Association has actively encouraged and promoted the passage 
of laws requiring premarital examinations and blood tests of expectant 
mothers, 9 additional States being added to the first category in 1939 
and 14 to the latter. The legal staff gave aid and counsel to numerous 
State and local groups regarding social hygiene legislation and com¬ 
piled a 400-page summary of venereal disease control legislation in the 
48 States. 

The consultants of the medical staff conducted a study of the dis¬ 
tribution, use, and value of Federal assistance to States and cities 
for venereal disease control, visited hospitals on Indian reservations, 
and gave lectures in cooperation with medical and nursing societies. 
Support has been given to significant research in the urgent basic 
medical problems of syphilis and gonorrhea. 

The program of the American Social Hygiene Association fits in 
with and supplements the Federal program. The funds for the latter 
go for the improvement and expansion of local oflBicial health services 
in the fight against the venereal diseases, whereas the Association en¬ 
gages in activities in fields more suitable for effective voluntary 
organization. 

Requests upon the Association for services far exceed the financial 
ability to meet them all. Its modest budget of $220,000 for 1940 seems 
small in comparison with the immensity of the task to be done. “We 
have made no more than an energetic beginning in a war that should 
enlist the sympathy and active cooperation of every community.’’ 

Any one interested in the specific activities of the Association during 
1939 may obtain such information by requesting a copy of “How 
Social Hygiene Reached Out to Millions in 1939” from the American 
Social Hygiene Association, 50 West Fiftieth Street, New York, N. Y. 


EIGHTH AMERICAN SCIENTIFIC CONGRESS 
Washington, D- C., May 10-18, 1940 

The Eighth American Scientific Congress which will convene in 
Washington, D. C., May 10-18, 1940, will not only serve as a forum 
for the scientific thought of the Western Hemisphere, but it will signal¬ 
ize the fiftieth anniversary of the foimding of the Pan American Union. 
All American republics, members of the Pan American Union, have 
been invited, and are expected to participate. 

The first scientific congress of international scope in the history of 
the Western Hemisphere was hdd in Buenos Aires in 1898, in cormec- 
tion with the celebration of the Silver Jubilee of the Argentine Scien¬ 
tific Society. It was through the initiative and enlightened coopera¬ 
tion of scientists and ofiBicials of the Argentine Republic that there was 

216534*—40-3 
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conceived and executed llie plan of calling together periodically the 
scientists of other American countries for discussion and exchange of 
ideas regarding problems of mutual interest. 

The Pan American Union, the semicentennial of which is being 
memorialized as a part of the program of the Congress, was desired 
primarily to serve as the agency for collecting, tabulating, and pub¬ 
lishing information concerning commercial production and concern¬ 
ing the laws and regulations of the respective member nations. The 
scope of the activities of the Union has been increased, however, to 
include virtually every phase of human activity, scientific, economic, 
juridical, cultural, and social, and it has been an effective agent in pro¬ 
moting cordial relations between the nations of the Western Hemi¬ 
sphere. 

Tlie agenda for the Eighth American Scientific Congress will include 
eleven sections, as follows: 

I. Anthropological Sciences; II. Biological Sciences; III. Geo¬ 
logical Sciences; IV. Agriculture and Conservation; V. Public Health 
and Medicine; VI. Physical and Chenaical Sciences; VII. Statistics; 
VHI. History and Geography; IX. International Law, Public Law, 
and Jurisprudence;X. Economics and Sociology; and XI. Education. 

Of especial interest to health officers and other persons concerned 
vith public health will be the program of Section V, Public Health 
and Medicine, of which Surgeon General Parran is chairman. The 
tentative outline of the program of this section, with key topics and 
subtopics for each session, already arranged or anticipated, is as 
follows; 

SATCBD-iT, M-AT 11, A. M.; 

General topic: Education. 

The bearing of popular, higher, professional, and special education upon 
medicine and public health. (Joint session vith Section on Education.) 

Moxd^t, Mat 13, P. M.t 
General topic; Xutrition. 

Summaries on status of recognized avitaminoses. Relation between 
nutritive state and some aspects of heart disease. Relation between 
drinking water and dental caries and mottled enameL Recent 
observations on oriboflavinosis. 

Tcesd.ay, Mat 14, A. M.: Joint session with Statistical Section. 

P. M.: Visit to National Institute of Health. Observation of current 
investigations in many branches. Visitors may concentrate, if they desire, 
on subjects of personal profcs^onal interest. 
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Wednesday, Mat 15, A, M.: 

General topic: Tuberculosis. 

Social and economic factors in etiology. Changes in clinical types 
encountered. Constitution of tubercle bacillus and its antigenic 
fractions. An epidemiological paradox of tuberculosis and possible 
explanations. New methods of treatment. 

P. M. 

General topic: Chemotherapy. 

Chemistry and pharmacology of new compounds. Clinical applications 
to infections with streptococci, gonococci, pneumococci, meningococci, 
to lymphogranuloma venereum, and other infections. Experimental 
results of promise. 

Thursday, Mat 16, A. M.: 

General topic: Heart Disease. 

New conceptions from clinical viewpoint. Epidemiological features of 
rheumatic heart disease. Incidence and importance of etiologic forms 
of heart disease. Physiologic considerations of resuscitation. 

P. M. 

General topic : Cancer. 

Present status of experimental cancer. Organization for cancer study 
and control. Newer aspects of therapy. 


Friday, May 17, A. M.: 

General topic: Tropical and other diseases. 

Summaries and new contributions on yellow fever, pinto, leprosy, 
undulant fever, rickettsial diseases, plague. 


DEATHS DURING WEEK ENDED MARCH 16, 1940 

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 



Data Itom 88 large cities of the United States: 

Total deaths. 

Average for 3 prior years.. 

Total deaths, first 11 weeks of year- 

Deaths under 1 year of age- 


Average for 3 prior years- 

Deaths under 1 year of age, first 11 weeks of year 
Data from industrial insurance companies: 

Policies in force--- 

Number of death claims. 

Death claims per 1,000 policies In force, annual rate 
Death claims per 1,000 policies, first 11 weeks of year, annual rate 


















PREVALENCE OF DISEASE 


No health departmerd, State or local, can effectively prevent or control dietase without 
knowledge of when, where, and under what conditions eases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MARCH 30, 1940 

Summarv 

For the current week, the influenza incidence again declined, with 
4.087 cases reported, as compared with 4,438 for the preceding week 
and with a 5-year (1935-39) median of 4,770 cases. The highest 
incidence has been persistently maintained in the South Atlantic and 
South Central gi’oups of States. 

^Vs compared with the preceding week, slight increases were shown 
for measles, scarlet fever, and whooping cough, although all of the 9 
diseases remained below the median expectancy based on the experi¬ 
ence of the 5 years 1935-39. The accumulated totals for the first 13 
weeks of the cun-ent year of all of these diseases except influenza and 
poliomyelitis are also below the median totals of the preceding 5 years. 
The total number of smallpox cases reported this year to date is 
approximately one-fourth of the median expectancy, measles about 
one-half, meningococcus meningitis less than one-third, and typhoid 
fever about two-thirds of the expectancy. 

Of a total of 19 cases of poliomyelitis reported for the current week, 
4 cases occurred in Texas and 3 cases each in California and Utah, 
while no more than 1 case was reported from any other State. 

Three cases of Rocky Mountain spotted fever were reported in the 
hlountain States and 2 cases of brucellosis (tmdulant fever) were 
reported in Maryland during the current week. 

(608) 
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Telegraphic morbidity reports from State health officers for the week ended March SO, 
1940, and comparison with corresponding week of 1939 and 5-year median 

In these tables a zero indicates a definite report, while leaders imply that, although none were reported, 

cases may have occurred 


Measles 
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Telegraphic morbidity reports from Stale health oficers for the week ended March SO 
194-Of and comparison with corresponding week of 1939 and 5~year median —Con. 


Poliomyelitis 


Smnpox 


Division and State Weekended Weekended Weekended 

I dian, dian, 

1935- 1985- Mar. 

l‘l9OT ^ 80,1940 1,539 ^ ^ 1,19 
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Telegraphic morbidity reports from State health officers for the week ended March 30^ 
1940y and comparison ivith corresponding week of 1939 and 5-year median —Con. 


Bivision and State 

Whooping cough 

Bivlsion and State 

Whooping cough 

Week ended 

Week ended 

Mar. 30. 
1940 

Apr. 1, 
1939 

Mar. 30, 
1940 


NEW ENO. 

■■ 


so. ATI.—continued 



Maine..-_ 

33 

70 

North Cnrnlinft 

69 

286 

New Hampshire. 

10 

0 

South Csrolinft 

15 

111 

Vermont _ _ _ 

34 

42 

Georgia 

28 

fil 

J^fassaebusetts _ ^ 

150 

228 

Plnfida — 

20 

85 

Rhode Island_ 

1\ 

101 


Connecticut. 

25 

83 

E. SO. CEN 



MTD. ATL. 



Kentucky. 

60 

20 




Tennessee. 

36 

46 

New YorTr . __ 

310 

606 

Alfthflmfi 8 ___ 

33 

64 

New Jersey *__ 

S2 

459 

Mississippi» 


Pennsylvania. 

380 

849 







W. SO. CEN. 



E. NO. CEN. 









Arkansas _ _ 

18 

31 

Ohio_ 

223 

209 

LonlsLqnA i 

25 

2 

Indiana.—.-. 

41 

33 

Oklfthoma 

3 

4 

Illinois_ 

118 

831 

Texas * 

243 

130 

Michigan *. 


174 


Wisconsin.1 

97 

201 

MOUNTAIN 



W. NO. CEN. 



Montana*_ . _ 

1 

2 

HiT In n aci/\4'0 

27 


Idaho . 

tT#4TYi Imew A 

25 

k 

4 

Q 

iVL ULUISW Ul. 1 ««««>«• • 

Iowa___—, 

7 

12 

jUUluig 

Colorado__ 

0 

5 

A 

67 

Missouri • _ __ 

4 

12 

New Mexico_ 

81 

12 

North Bokotft_ 

27 

0 

Arizrina_ 

29 

11 

South Oftkota , _ _ 

2 

1 

rtah a. 

105 

86 

Nebraska.__ 

0 

9 


TTansns _ _ _ 

17 

8 

pAcmc 



SO. ATL. 



Washington_ 

88 

19 

T>plAwnrft 

16 

2 

OrMon. 

California_ 

24 

258 

9 

177 


174 

19 



pist. offJol __ _ _ _ 

7 

85 

Total_ 

8,092 

illO 

Vinrfnift 

82 

62 


Wftst ViT^nift •_ _ 

69 

27 

13 weeks_ 

87,830 

64^751 






1 New York City only. 

* Typhus fever, week ended March 30, 1040, 11 cases as follows: New Jersey, 1; Missouri, 1; Georgia, 2; 
Alabama, 2; Louisiana, 1: Texas. 4. 

* Period ended earlier than Saturday. 

< Booky Mountain spotted fever, week ended March 30,1940,3 cases as follows: Montana, 1; Wyoming, 2. 
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WEEKLY REPORTS FROM OTIES 

City reports for week ended March 16^ 1940 


This table sximinarizes the reports received ^reekly from a selected list of 140 cities for the purpose of show¬ 
ing a cross section of the corrent urban incidence of the communicable diseases listed m the table. 



DIph- 

Influenza 

Mea-^ 

Pneu- 

Scar- 

Small- 

Tuber- 

Ty- 

Whoop-I 

Deaths, 

State and city 

theria 


-} 

sles 

monia 


pox iculosls 



all 


cases ' 

Cases 

Deaths 

cases 

deaths 

cases 

cases 

deaths 

cases 

cases 

causes 

Date for 90 cities: 












.Vyear avera^-- 

155 

678 

125 

7,983 

923 

2,444 

31 

399 


1,234 

_ 

Current week 

73 

321 

65 

1,837 

496 

1,869 

2 

379 


866 


Maine* 












■portiaud 

0 


0 

50 

1 

0 

0 

0 

0 

6 

28 

New Hampshire: 












Concord 

0 


0 

0 

0 

6 

0 

0 

0 

0 

14 

Manchester_ 

0 


0 

25 

0 

0 

0 

0 

0 

0 

15 

Nashua_ 

0 


0 

52 

6 

0 

0 

0 

0 

0 

8 

Tennont: 












Barre _ 












■Rnrhngton-- 

6 


0 

0 

6 

6 

6 

0 

0 

0 

12 

Rutl‘^.Tid - - 

0 


0 

0 

1 

0 

0 

0 

0 

0 

6 

Massachusetts: 












BiJStnn. 

0 


1 

31 

8 

21 

0 

10 

1 

45 

212 

Fall River. 

0 


0 

35 

1 

1 

0 

1 

0 

2 

33 

Syjrmg field_ 

Wijrrt RTi'r _ - 

0 

0 


0 

0 

0 

3 

0 

6 

9 

8 

0 

0 

0 

1 

0 

0 

20 

0 

35 

50 

Rhode Island 












Pa V tucket_ 

0 


0 

0 

0 

1 

0 

0 

0 

0 

11 

T*ro\ idPr,ee 

0 


0 

112 

6 

10 

0 

1 

0 

5 

62 

Conrecticut- 












Br’diteport 

0 


0 

0 

2 

8 

0 

1 

0 

0 

31 

Hknrord 

0 


0 

1 

0 

9 

0 

0 

0 

5 

85 

Ne^» Ha\en-.-- 

0 

4 

0 

1 

1 

1 

0 

0 

0 

2 

43 

New York: 












Buffalo 

0 


0 

3 

8 

18 

0 

6 

0 

3 

130 

New York_ 

17 

83 

5 

70 

06 

647 

0 

91 

1 

110 

1,585 

Rocliesfrr_ 

0 

2 

0 

2 

1 

20 

0 

0 

0 

11 

51 

Svraeuse- 

0 


0 

0 

7 

12 

0 

2 

0 

8 

62 

New Jersey; 












CATTldCTI 

0 


1 

0 

3 

11 

0 

0 

0 

1 

27 

Newark.. 

0 

3 

0 

139 

4 

18 

0 

12 

0 

11 

111 

Trenton- 

0 

1 

2 

0 

2 

3 

0 

0 

1 

2 

50 

Pemibjlvania: 












Philadelphia. 

4 

10 

3 

20 

19 

79 

0 

29 

3 

51 

523 

Pittsburgh_ 

0 

4 

8 

1 

9 

27 

0 

6 

0 

2 

176 

Rpading_, 

0 


0 

0 

2 

0 

0 

0 

0 

10 

14 

Scranton-.._ 

1 



0 


2 

0 


o' 

0 

Ohio* 






1 






Cincinnati.. .. 

0 

1 

0 

2 

7 

15 

0 

8 

0 

17 1 

145 

Cleveland_ 

1 

48 

2 

2 

11 

21 

0 

10 

1 

IS 

219 

Columbus_ 

1 

2 

2 

1 

9 

7 

0 

1 

0 

12 

107 

Toledo. 

0 

1 

1 

1 

8 

23 

0 

3 

1 

12 

78 

Indiana i 












Andersnn : 

0 


0 

0 

0 

1 

0 

0 

0 

3 

11 

Fort Wayne_ 

0 


1 

0 

2 

1 

0 

4 

0 

1 

32 

Indiarapolis-... 

2 


0 

5 

13 

20 

0 

7 

0 

10 

108 

Muncie._,] 

0 


0 

0 

4 

2 

0 

0 

0 

Q 

19 

South Bend-...! 

0 


0 

0 

2 

1 

0 

0 

0 

2 

18 

Terre Haute.... 

0 


0 

0 

0 

1 

0 

0 

0 

2 

11 

Hlinois* 












.Alton_ 

0 


0 

0 

0 

0 

0 

1 

1 

Q 

16 

Chicago_ 

5 

10 

2 

23 

38 

492 

0 

38 

0 

43 

m 

Flpin_ 

0 


0 

0 

0 

3 

0 

Q 

Q 

0 

7 

Moline . 

0 


0 

0 

0 

2 

Q 

0 

Q 

0 

t 

24 

Sy^ingfield_ 

0 


0 

I 

3 

2 

0 

0 

0 

0 

26 

Mkhigan: 












Detroit , . 

1 

3 

0 

28 

16 

71 

Q 

7 

2 


97ft 

Flmt. 

0 


0 

0 

4 

10 

Q 

0 

Q 

XI 

IX 

JSiO 

91 

(irand Rapids.. 

0 


0 

6 

2 

17 

0 

1 

0 

xo 

6 

«X 

36 

Wisconsin; 












Kenosha_ 

0 


0 

4 

0 

Q 

n 

A 

A 

A 

If 

Madison_ 

0 


1 

1 

0 

4 

u 

Q 

U 

Q 

u 

A 

u 

e 

IX 

IK 

Milwaukee_ 

0 


0 

6 

7 

27 

0 

2 

w 

0 

o 

8 

xo 

128 

Raeine 

0 


0 

0 

5 

2 

Q 

A 

A 

A 

1A 

Superior. 

0 


0 

79 

0 

5 

0 

u 

0 

u 

0 

0 

0 

XV 

5 


1 Figures for Bane. Boise, Tacoma, and San Francisco estimated; reports not received. 
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City reports foT v>eek ended March 16, 1940 —Continued 
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City reports for week ended March 16j 1940 —Continued 



Xknfftte.—Csaes: Charleston, S. C., 2. 

SneepkaUti^ epidemic or Idkargie.—Cases: Great Falls, 1. 
JPdwa.-^Cwots: Winston-Sal^, 1; Charleston, S. C., 2. 

/eaer.—Cases: New York, 2; St. Lonis, 1; Savannah, 2. 




























































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Weeks ended February 10, 17, 
and 24 , 1940 .—^During the weeks ended February 10, 17, and 24, 
1940, cases of certain communicable diseases were reported by the 
Department of Pensions and National Health of Canada as follows; 


Week ended February 10,1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick: 

Que- 

beo 

Ontar¬ 

io 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber- 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 

Phlftlrpnpft'C 




3 

1 




1 

5 


40 


151 

526 

39 

si 

25 

56 

918 



i 

7 

14 

1 

1 

24 

Di^entery.. 








. 

5 

6 

Tn'fliipnzft' 


46 


mpui 





7 

259 

Lethargic encephalitis.... 



BHB 

1 





2 

Measles _ -_ 




231 

533 


3 

1 

43 


- 




29 

153 

■g 

3 

4 


l^pnmonia_ _ 


3 


61 


4 


is’ 

PnlidTHTPlitis 




nnm 




1 

Rfiflrlptfpvpp _ 


12 

11 


166 

16 

4 

””23 

8 

347 

Tranhoma _ 




2 

2 

Tuberculosis. 

i 

mmol 

mM 

56 

48 

8 

23 

2 

146 

Typhoid and para¬ 
typhoid fpver . _ 


IHIIfl 

12 

2 



1 

16 

Whooping cough _ _ 


6 

8 

136 

95 

42 

37 

28 

21 

373 

1 






Week ended February 17,1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 


Ontsff- 

io 

Maul- 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 




2 

8 




2 

7 

OhipkpnpoT- 


11 

2 

208 

459 

84 

86 

8 

$5 

838 

Diphthi*!*!*! 



2 

34 

1 

u 

4 

4 


56 

Dyauntpry _ _ 




1 






1 

InfliiPUTal_ 


130 



12 

2 



27 

171 

Lethargic encephalitis... 








2 


2 

Measles_ 


1 

1 

104 

461 

WiTI 

4 

17 

84 

023 

Mumps. _ 




80 

BUil 

18 

105 



523 

Pneumonia_ 


13 



21 

1 



7 

42 

PolioTnyplitis 




1 






1 

fioMlet fever 


7 

4 

97 

123 

32 

9 

30 

16 

318 

TmehoTOft 






1 



2 

8 

Tlibercnlosis_ 

1 

14 

15 

72 

61 

2 

8 


1 

168 

Typhoid and paraty- 
pnold fever 




8 

1 





12 

Whooping cough_ 


10 


134 

133 

16 

25 

■ 

14 

342 


( 615 ) 
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TToefc ended February S4,1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Brans- 

wlek 

Que¬ 

bec 

Ontar¬ 

io 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospin^ meningitis. 




1 

2 




1 

4 

PhintonpoT 


5 


210 

525 

56 

47 

19 

73 

935 

Diphthwlfl . 



4 

14 

3 

21 

8 

45 

Dyswntpry 




1 



1 


2 



35 



197 

5 



27 

264 

MmsIps 


1 


86 

714 

565 

33 

2 

15 

1,416 

574 

Mumps 


1 


71 

430 

21 

46 

2 


PuMupunis-- . I 

2 

2 


14 

8 



38 

Pnlimriyplifis _ _ 




1 



1 

Searlpt fpvpr . 1 

i 

19 

12 

97 

137 

12 

4 

14 

2 

208 

Trachoma___| 



1 

1 

Tuberculosis..- 

1 

6 

9 

91 

67 

4 


1 


169 

Typhoid and paraty¬ 
phoid fevpr .. 




7 

1 

1 

1 



10 

■Wuooping pnugh 


* 

5 

117 

91 

26 

87 

23 

18 

319 






Provinces—Vital statistics—Third quarter 19S9 .—^The Bureau of 
Statistics of the Dominion of Canada has published the folio-wing pre¬ 
liminary statistics for the third quarter of 1939. The rates are com¬ 
puted on an annual basis. There -were 20.2 live births per 1,000 
population during the third quarter of 1939 as compared with 21.1 
during the third quarter of 1938. The death rate was 8.3 per 1,000 
population for the third quarter of 1939 and 8.7 for the correspondiog 
quarter of 1938. The infant mortality rate was 53 per 1,000 live 
births for the third quarter of 1939 and 57 for the same quarter of 
1938. The maternal death rate was 3.6 per 1,000 live births for the 
third quarter of 1939 and 4.3 for the corresponding quarter of 1938. 

The accompanying tables give the numbers of bir^, deaths, and 
marriages, by Provinces, for the third quarter of 1939, and deaths by 
causes in Canada for the third quarter of 1939 and the corresponding 
quarter of 1938: 


Numbers of birOis, deaths, and marriayes, thiid quarter 19S9 


Provinoe 

Live 

birtbs 

Deaths 
(exclusive 
of stm- 
births) 

Deaths 
under 1 
year of 
age 

Maternal 

deaths 

Marriages 

PATIftdfL 1_ . 

57,423 

566 

2,m 

2,85i 

19,737 

16,445 

3,502 

4,577 

8,865 

3,099 

B 

K 

K 

■HI 

8l067 

205 

no AOS 


138 

176 

1*426 

193 

3,463 

11 oai 


i! 

Npw BruTMwict__ 

Qnebec_ _ _ _ 

Ontario.. 

628 

Oo 

as 

Manitoba_ _ _ 

199 

Vo 

19 

JU, VOl 

SL363 

Sastatehewan_ _ _ 

192 

1A1 

JUB 

7 

19 

3,606 

2,089 

Alberta . 

British Columbia_ _ 

iiOs 

110 

6 

2^508 



> Exdnslve or Vukon aod the Northwest Territories. 
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Deaths, by cause, third quarter 1939 
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Cause of death 

Canada > 
(third quarter) 

Province 

1038 

1939 

Prince 

Edward 

Island 

Nova 

Sa}tia 

New 

Bnms- 

wick 

Que¬ 

bec 

On¬ 

tario 

Man¬ 

itoba 

Sas¬ 

katch¬ 

ewan 

Al¬ 

berta 

British 

Colum¬ 

bia 

AU piuiseS_ 


23,763 

204 

1,117 

1,139 

7,481 

7,949 

1^465 


1 ori 

1 739 

Automobile accidents. 

4^ 

519 

2 

' 23 

34 

143 

231 

24 

21 

IKI 

31 

Cancer. 

3,104 

3,066 

16 

167 

128 

863 

Uticia 

211 

177 

136 

259 

Cerebral hemorrhage. 












cerebral embolism. 












and thrombosis.... 

460 

425 

5 

25 

48 

83 

184 

13 

27 

18 

21 

Diarrhea and enter!- 












tis...- 

1,017 

1,006 

12 

23 

88 

508 

147 

60 

38 

33 

7 

Diphtheria_ 

03 

68 



12 

41 

8 

2 

8 



Diseases of the erter- 











ies.. 

2,231 

2,296 

15 

89 

101 

467 

01^ 

165 

127 

131 

174 

Diseases of the heart.. 

3,671 

3,931 

35 

201 

152 

921 

1,584 

241 

261 

224 

322 

- 

32 

37 

1 


2 

5 

10 

2 


3 

7 

Influenza.. 

214 

185 

2 

16 

3 

75 

45 

8 

14 

14 

8 

Menses_-_ 

44 

27 



4 

16 

7 





NephritLS- 

1.3S3 

1,367 

14 

mm 

45 

641 1 

378 

43 

49 I 

40 

81 

Pneumonia.. 

1,025 

783 

8 


48 

194 < 

264 



51 

63 

Poliomyelitis__ 

41 

24 

1 



4 

12 

2 


31 

2 

Puerperal causes- 

256 

205 

5 

6 

11 

S3 

63 

12 

7 

12 

6 

Scarlet fever_ 

27 ! 

17 



1 

7 

4 


2 

3 


Suicide. 

235 

233 

1 

9 

3 

43 

94 

mm 

31 

20 

32 

Tuberculosis. 

1,447 

1,376 

13 

87 

64 

622 

276 

71 

46 

57 

140 

Typhoid and para¬ 






1 






typhoid fever. 

67 ; 

46 


1 

5 j 

1 28 1 

6 

2 


2 

2 

ri^pecifled or Ul- 

1 








. 



deflned causes_ 


127 

3 

8 



11 

a 

o 

12 

A 

Violence. 

i,4o5 

1,388 

10 

47 

57 

304 

456 

94^ 


94 

1 132 

Whooping cough_i 

101 

109 


20 

4 

30 

14 

12 

10 

8 

2 

Other specifled causes. 


6,507 

61 

293 

298 

2,180 

2.029 

413 

413 

332 

444 


» Exclusive of Yukon and the Northwest Territories. 


CUBA 

Habana—Communicable diseases—4 v^^eks ended March P, 1940 .— 
During the 4 weeks ended March 9, 1940, certain communicable dis¬ 
eases were reported in Habana, Cuba, as follows: 


Disease 

Cases 1 

1 

1 Deaths ^ 

1 

Disease 

Cases 

j Deaths 

Diphtheria __ _ _ 

m 

■nm 

{Tuberculosis- __ __ 

7 






21 

2 




j TyphoKl ffevpr _ 


Provinces—Notifiable diseases—4 'weeks ended February S, 1940 .— 
During the 4 weeks ended February 3, 1940, cases of certain notifiable 
diseases were reported in the Provinces of Cuba as follows: 


Disease 

Pinar 
del Hio 

Habana 

Matanzis 

Santa 

Clira 

Camaguey 

Oriente 

Total 

Cancer 


3 

3 

3 

1 

jjlllllillMI 

20 

ChiclcenpoT 

1 

9 


1 


1 

12 

Diphtheria 

6 

18 


1 

4 


29 

Dysentery. _ _ 


6 





6 

Hookworm disease_ 




1 



1 

Leprosy___ _ _ _ __ 


1 



3 

1 

5 

Malaria_ _ 

8 



4 

22 

o9 

73 

Measles__ 


19 





19 

Poliomyelitis 


3 


3 

1 


7 

Scarlet fever __ 


1 





1 

Tuberculosis.. 

15 

62 

17 

10 

1 3 


140 

Typhoid fever.. 

10 

59 

4 

13 j 

1 ^ 

46 

139 
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DENMARK 

Koiifiahle diseases — Octoher-Decemher 19S9 .—During the months of 
October, November, and December 1939, cases of certain notifiable 
diseases were reported in Denmark as follows: 


Disease 

Octo¬ 

ber 

No¬ 

vem¬ 

ber 

De¬ 

cem¬ 

ber 

Disease 

Octo¬ 

ber 

No¬ 

vem¬ 

ber 

De¬ 

cem¬ 

ber 



9 



96 

159 

m 


510 

1,130 

1,036 


8 

8 



1S6 

165 

146 

1 Pollomvrfltifi 

16 

4 


Dyopntnyy 

20 

16 

21 


22 

28 



1 

1 


Scailct fovar 

1,234 

1,283 



363 

358 

'**2K 

Ryphilia 

51 

72 


Gaslioentcrln^, infections. 

1,615 

1,300 

1,024 

TptftTins, npnnatnrnm 


2 

3 

GpTTnan mpnslps 

141 

151 

163 

Typhoid f^ver _ _ 

1 

1 

3 

Gonnrrhfta __ ___ 

764 1 

675 


VnSiilftiit fpver_ _ - 

37 

51 

28 

Tnfln0n7ft 

5,722 

6,074 

6,609 

WeiFs disease__ 

5 

4 

1 

Malaria. . __ 

1 


Whooping cough - 

2,663 

2,665 

2,115 

Measles... 

472 

729 

1,264 




FINLAND 

Communicable diseases—4 'u:ee1c8 ended January £7, 1940 .—^During 
the 4 weeks ended January 27, 1940, cases of certain communicable 
diseases were reported in IMand as follows: 


Disease 

Cases 

Disease 

Cases 

■ninht.hefift 

316 

2,508 

57 

4 

Scarlet fever _ _____ __ _ _ 

440 

10 

2 

- . - 

Typhoid fever . ,, n 

Pnrfttvnhoid fever _ 

Undulmt fever_-_ 

1 

H 

1.2 

ih( 




REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note.— A cumolative table givlBg current infonnatlon regarding the world prevolenoe of quaiantinable 
diseases appeared in the Fobuc Health Rebobts of March 29, 1940, pages W-671. A fiimiiar table 
will appear in future issues of the Public Health Befobts for the last Friday of each month. 

Smallpox 

Mtxico .—Daring the month of December 1939, smallpox was re¬ 
ported in Mexico as follows; Mexico, D. F., 3 cases; Monterrey, 
Nuevo Leon State, 12 cases, 5 deaths; Reynosa, Tomaulipas State, 
1 case. 

Typhus Fever 

MiJtico .—During the month of December 1939, typhus fever was 
reported in Mexico as follows; Aguascalientes, Aguascalicntes State, 
1 case; Mexico, D. F., 9 cases, 3 deaths; Queretaro, Queretaro State, 
1 case; San Luis Potosi, San Luis Potosi State, 6 cases, 1 death. 
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PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 

February 25-Marcli 23, 1940 

The accompanying table summarizes the prevalence of eight im-i 
portant communicable diseases, based on weekly telegraphic reports 
from State health departments. The reports from each State are 
published in the Public Health Reports under the section ‘‘Preva¬ 
lence of disease.’' The table gives the number of cases of these diseases 
for the 4-week period ended IMarch 23, 1940, the number reported 
for the corresponding period in 1939, and the median number for the 
years 1935-39. 

For the first time since this material has been presented in this 
way the incidence of all of the eight diseases was below the median 
expectancy for the 4-week period ended March 23. 

Influenza .—The number of cases of influenza reported dropped 
from approximately 71,000 for the 4 weeks ended February 24 to 
approximately 33,000 for the 4 weeks ended March 23, a decline of 
more than 50 percent. The recent rise of this disease has been most 
perceptible in the South Atlantic, West South Central, and Pacific 
coast regions. During the week ended March 2 it was reported that 
there had been 10,035 cases of influenza in Madison County, Ind., 
since the first of the year, but other States in the East North Central 
group reported the normal seasonal incidence. The North Atlantic 
and West North Central regions apparently were not affected by the 
recent rise, the incidence in these regions being the lowest in recent 
years. 

A comparison with recent years shows that the current incidence 
lor the country as a whole was slightly more than 50 percent of the 
incidence during the corresponding period in 1939 and about 80 
percent of the 1935-39 median figure for this period. Exceptions to 
the favorable picture for the whole country are seen in the East North 
Central and West South Central regions, where the numbers of cases 
for the current period were approximately twice the median ex¬ 
pectancy, and minor increases were reported from the Mountain and 
Pacific regions; in all other regions the incidence was comparatively 
low. 
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Xi*7hhej of leportid cases of 8 commumcahle diseases in the United States during 
(hi rifeeJ pei tod Feb 25-Mai 23t 1940, the number for the corresponding period 
in 1939, and the median number of cases reported for the corresponding period 
193j-J9^ 


D ision 

Cur¬ 
rent 
pen >d 

! 

1039 

5- 

lear 

me¬ 

dian 

Cur-I 
rent 1039 
penodi 

5- 

me¬ 

dian 

Cur¬ 

rent 

penod 

1939 

6- 

5 ear 

me 

dian 

Cur 

rent 

period 

1939 



Diphthem 

Influenza ’ 

Measles > 

Menmfcococcos 

meningitis 

i' '■rites 1. 

1 273 

1 *’21 

2 104 

! 

33 101.63,297 41,476 


62,298 62 298 

172 

HQ 

646 

\t I rnshud _ _ 

2b 

32 

33 

4b, 274 

274 


6 313 

7,451 

12 

7 

18 

^l •’]* \tnntio 

17h 

33) 

375 

21V 03S 

319 

3,164 

6,611 14 313 


44 

93 

F*!-. ortb r entral 

IMQ 


366 

2 797}10,317 


2,671 

5,135 

5,135 

33 

21 

92 

V t Nonh Central 


115 

163 

51b’ 7,367 

1 301 

KfEtin 

6 092 

6 C92 

Ai 

11 

43 

n \thii*K 

2fi6 


344 

n S34 16,743 11 970 

2,037 

11,873,10 332 

i3 

40 

121 

F ‘•t "outh Central 

105 

115 

157 


1,255 


1,680 

19 

27 

73 

Vest" Uth Central 

lb2 

27b 

2Sr 12 158 12,109 

6 SSI 

2,964 

2,708 

2,342 

15 

19 

:>5 

Alount tin 1 

71 

81 

81 1,185 4,314i 701 



7 

17 

19 

Pi f. . 

U 7 



1,141 

1 

1,310 

6,965|18,325 

4,3,3 

7 

15 

16 


Pol amjelitis 

Scarlet feier 

Smallpox 

Typhoid and pan 
tjphoid fe\er 

..e 1 '■'t ces . 1 

» 

51 

78 

20 341bl. 157*30 157 

309 

1,320 

1,200 

209 

515 

425 

Nei EmtiTKi 1 

1 

0 

2 

KSsjISS 

1 801 

0 

0 


11 

11 

11 

\ 1 e i . c 

8 

3 

S 

7 on 5 4C5 

7 rss 

0 



41 

68 

57 

!- f N rr» Central 

W 

11 

12 

7 254 7.79m 10 491 

54 

4f9 

209 

47 

32 

67 

f,l Nunn Cen ral .1 

2 

2 

6 1 441] 2.3C8 

3. ml S9 

2M0 

59- 

26 

22 

24 


7 

11 


■ I'l Ml 

10 

8 

11 


98 

62 

t ' u h ti il - 

7 

7 

9 

768 631 

519 

8 

30 

8 

34 

51 

31 

V est '■ uth Central . 

12 

6 

8 

357| 5S7 

587 

9s 

312 

SI 

47 

231 

93 

^ t im 

5 

5 

3 

541. 627 

Sj7 

33 

78 

Hcn 

19 

16 

19 

Pa . 

13 

6 

11 

9S&' I 5241 l,&24i 16 

1 1 1 

193 

193 

27 

16 

24 


' is -.nte> Ve\ i*i i* evcluded and the District of Columbia is counted as a State in these reports 
^ »4 Nt itt** ml Veu \ork Cits 
47 btateb M^MSSippi xs> not included 


Drfihthena ,—For the 4 \\eeks ended March 23 there were 1,273 cases 
of diphtheiia reported, as compared with 1,724, 2,104, and 1,776 for 
the corresponding period in 1939, 1938, and 1937, respectively. The 
incidence was relatively 1 ot\ all over the country, each section reporting 
an appreciable decline from the average expectancy. 

Mfades .—While the normal seasonal rise of measles occurred, the 
incidence continued at a comparatively low level. The number ot 
cases f33,101> reported for the current period was only about 50 
percent ot the number recorded for the corresponding period in 1939 
end about 80 percent of the 1935-39 median figure for the period. 
The only unfavorable incidence, as compared with recent years, 
occurred in the West South Central and Pacific regions; in the West 
South Central region the number of cases (2,964) was about 25 percent 
above the average secbsonal level, while in the Pacific region the 
incidence (6,965 cases) was more than 60 percent above the normal 
seasonal incidence. 

MeningococcTia meningitis .—^The incidence of meningococcus menin¬ 
gitis continued at a low level, the number of cases (172) reported for 
the 4 weeks ended March 23 being the lowest recorded for this period 
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in the 12 years for which these data are available. All regions par¬ 
ticipated in the low record. 

Poliomyeliti’i .—The incidence of this disease (74 oases) was 
about 50 percent above that for the corresponding peiiod in 1939, but 
it was slightly below the median level for the years 1935-39. For 
the first time since the 4-week period ended September 9, 1939, the 
number of cases for a 4-week period fell belowr the median expectancy 
for the corresponding period. The lowest incidence ot this disease is 
usually reached during March or April. 

Scarlet jeur —Scarlet fever incidence was also low', 20,341 cases 
for the current period, as compared with 21,167 for the corresponding 
period in 1939 and an average for recent years of approximately 30,000 
cases. The East South Central region reported a fewr more cases 
than might normally be expected, but in all other regions the inci¬ 
dence was relatively low. For the country as a whole the current 
inchlence is the lowest reported for this period in the 12 years for 
which these data are available. 

Smallpox .—For smallpox, also, the comparison writh recent years is 
favorable, the cuirent incidence (302 cases) being the lowest on 
record for this period. Only one region, the West South Central, 
reported an excess over the expected seasonal incidence. The excess 
in that region was largely due to an increase of cases in Oklahoma, 
from 3 during the preceding 4 weeks to 71 cases for the 4 weeks ended 
March 23. The South Atlantic and East South Central regions 
reported about the normal incidence, while other regions reported 
very appreciable decreases from the 1935-39 median figures; the 
North Atlantic regions apparently remained free of the disease. 

Typhoid fever .—Tjphoid fever was also considerably below normal, 
299 cases, as compared with 515 cases in 1939 and a median of 423 
cases for the corresponding period in the years 1935-39. The inci¬ 
dence was significantly low in the Middle Atlantic, East North 
Central, South Atlantic, and West South Central r^ons; other 
regions reported about the normal seasonal incidence. 

MOBTALITT, ALL CAUSES 

The average mortality rate from all causes in large cities for the 
4 weeks ended March 23, based on data received from the Bureau 
of the Census, was 12.3 per 1,000 population (annual basis), as com¬ 
pared with 13.0, 12.2, and 13.1 for the correspondhig period in the 
years 1939, 1938, and 1937, respectively. With the exception of the 
year 1938, a nonepidemic year tor influenza, when the rate was 12.2, 
the current rate is the lowrest for this period since 1933. 
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GEOGRAPHICAL DISTRIBUTION OF DIPHTHERIA 
MORTALITY IN THE UNITED STATES 

By C. C. DArEB, Epidemiologist, District of Columbia HeaUk Department 

Ill 1920 approximately 150,000 cases of diphtheria were reported 
from 41 States, and nearly 14,000 deaths from this disease were regis¬ 
tered in 35 States. In 1938 slightly more than 30,000 cases were 
reported from the entire country, while 2,600 deaths were registered. 
This constitutes a reduction of about 80 percent both in numbers of 
cases and deaths over a period of approximately two decades. Over 
this same period the mortality rate from diphtheria in the registra¬ 
tion area declined 90 percent. 

This decline in incidence and mortality has been accompanied by 
some definite changes in the geographical distribution of the disease. 
Mortality data from the States comprising the registration area 
previous to 1910 indicate that death rates from diphtheria in m*ban 
areas w'cre considerably in excess of those for rural areas, the rates in 
1910 being 25.0 and 16.0 per 100,000 population, respectively. In 
the past two decades this ratio gi^aduall^* has been reversed so that in 
1930 the rural rates in the registration area were shghtly in excess. 
However, the registration area of 1910 was made up of a population 
predominantly uihan, most of w'hich was located in the northern and 
northeastern sections of the country. The registration area of 1910 
had, in 1930, a diphtheria mortality rate in urban areas of 5.0 and a 
rural rate of 4.0. 

Since 1910 there has been introduced into the registration area a 
population which has been predominantly rural in distribution, 
much of wdiich has been located in the southern States where the 
decline in mortality has been slow. In 1920 many of the southern 
States had diphtheria death rates equally as high as those in the north¬ 
ern and northeastern sections, but, because of the slower rate of decline, 
the mortality is now considerably higher in the South. (See table 1.) 
This change in ratio of urban to rural mortality from diphtheria in 
the United States thus appears to have depended to a certain extent 
upon the introduction into the registration area of a predominantly 
rural population in which the decrease of mortality has been relatively 
slow as compared wdth other sections of the country. 

One <tf the remarkable features about the occurrence of diphtheria 
in the United States has been the stability of the case fatality rates 
in the past two decades. This is all the more remarkable when the 
large amount of immunization given in this period is taken into con¬ 
sideration. As showm in table 1, for the two decades ending in 1938 
there was no marked or consistent change in fatality rates within the 
various geographical sections, and, with few exceptions, in individual 
States. How’over, fatality rates have shown some variation when one 
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geographical section is compared with another. Fatality rates hare 
been higher in certain southern and Mountain States than in other 
sections. These higher fatality rates probably reflect less complete 
reporting, but it is also conceivable that a high fatality rate may be 
the result of other factors, such as differences in virulence of the 
diphtheria organism, differences in the age distribution of cases, and 
quality and quantity of medical treatment. The operation of these 
three factors would be more probable in regions where the mortality 
rate is high. 

In order to obtain a more accurate picture of the geographical dis¬ 
tribution of diphtheria in the United States in recent years the num¬ 
bers of deaths from this disease were obtained by counties for each 
State for two 5-year periods, 1929 to 1933 and 1934 to 1938, inclusive. 
The mortality rates per 100,000 population for each county are shown 
graphically on a map for each period (figs. 1 and 2). In this manner 
it is possible to demonstrate the areas of high and low mortality and 
also to show any changes in mortality during the 10-year period. 

The data used in the preparation of these maps were obtained from 
vital statistics reports of certain States, from special tabulations 
furnished by State bureaus of vital statistics, and from the Division 
of Vital Statistics, Bureau of the Census. Deaths by place of usual 
residence were used when available. Rates were based on the 1930 
census, using total populations. Mortality rates calculated on the 
basis of the population xmder 15 years of age would have been prefer¬ 
able if reasonably accurate estimates of population under 15 years 
could have been obtained for the 10-year period. There is no evi¬ 
dence that the general picture of the distiibution would have been 
changed materially had age-specific rates been used. 

The first map shows the average annual mortality rates for the 
period from 1929 to 1933, inclusive. The corresponding rate for the 
registration area was 4,9 for this period of years. The most con¬ 
spicuous feature about the distribution of mortality was the large 
area of relatively high rates (two or more times higher than for the 
couhtry as a whole) extending southwestward from Pennsylvania to 
Arizona. This extensive area embraced most of West Viiginia, Ken¬ 
tucky, Tennessee, Arkansas, Oklahoma, Texas, and New Mexico. 
Fairly large gmups of counties in certain bordering States were also 
located in this area of high mortality, particularly in southern Mis¬ 
souri, western Virginia and North Carolina, and northern Georgia, 
Alabama, and ^lississippi. A few counties with high rates in other 
bordering States—Illinois, Indiana, Ohio, Pennsylvania, South Caro¬ 
lina, Louisiana, and Arizona—also must be included. South of the 
large area of high mortafity, i. e., along the South Atlantic and Gulf 
coast lines, the average annual mortality rates for most of the counties 
were higher than the average for the sections north of the area. 
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Table 1. —Average annual mortality rates and case fatality rates, by States, 

1919-1938 



Average annual mortality rates 
per 100,000 population 

Case fatality rates, percent 

t 

1919-23‘ 

1024-28 

1929-33 

1934-38] 

1919-23 

1924-28 

1920-33 

1934-38 

Xew England..., 

12.3 ' 

6.3 ^ 

2.8 ' 

0.7 

7.4 

7.6 i 

6.6 

8.6 

Maine ..j 

9.0 i 

4.3 1 

2.5 1 

1.1 

11.6 

11.7 j 

11.6 

9.6 

Xpw ITampshire.I 

11 5 1 

6.6 

2 6 

.9 

11.0 

16.9 

16.1 

33.8 

Vermont.-. 

8.0 1 

4.7 1 


.7 

9.4 

11.6 

7.2 

7.2 

Massachusetts.' 

15.2 

8.0 

3 6 

•7j 

7.0 

6.8 

5.9 

8.8 

Rho ie Hand. 

15 5 

7.9 1 

4.4 

.3 

9.1 

8.6 

8.9 

4.7 

Connecticut.. 

14.9 I 

7.4 

1 

1.8 

.8 

6.6 

7.3 

5.5 

7.2 

Middle Atlantic... 

17.3 1 

9.3 

4.1 

1.0 

8.3 

7.7 

7.3 

6.9 

Xew York.-. 

15.4 1 

8.1 

2.7 

.7 

7.4 

6.6 

6.0 

7.1 

New Jers**y . 

17.3 

10 1 

5.2 

,9 

8.0 

7.7 

7.6 

6.6 

PwTiTifiylvftnift . 

19.2 

9.7 

4.5 

1.4 

0.6 

8.9 

8.6 

7.2 

East North Central. 

15.8 

7.4 

3.9 

1.7 

S.2 

8.6 

8.0 

8.1 

Ohio . 

13.3 

6.9 

2.9 

2.0 

7,0 

7.2 

6.8 

7.6 

Indiana_ 

15.9 

6.5 

4.6 

2.9 

11.6 

9.8 

8.4 

7.8 

Illinois. 

17.0 

7.2 

5.4 

1.8 

7.7 

8.8 

7.9 

8.2 

Miehitran...-. 

20.4 

11,0 

5.0 

1.1 

8.5 

10.2 

9.9 

7.9 

■\VLst.onsIn.-. 

12.6 

S.S 

1.9 

.7 

8.7 

7.6 

8.1 

10.7 

Vurth CenfTAl . , 

12.5 

6,2 

3.2 

1.6 

6.2 

8.0 

7.6 

7.1 

Mmnesuta. 

9.7 

5.1 

1.5 

.6 

6.5 

5.4 

4.9 

3.4 

Iowa.-. 

9.8 

4.0 

2 1 

1.2 


13.0 

10.1 


Alisspori,,.... 

17.3 

6.7 

6.0 

3.4 


8.3 

9.6 

8.5 

N irtli Dakota. 

0» 

6 4 

3 3 

1 s 

h 

14.3 

8.7 


South Dakota. 

(■) 

ih 

2.7 

1.2 



6.4 

7,7 

N<‘hraska . 

9.7 

4.S 

3 1 

1.3 

10.5 

12.0 

7.3 

7.3 

Kansas. 

16.1 

3.7 

3.6 

l.S 

5.8 

6.1 

7.5 

7.3 

South \t’anric .... 

n.s 

8.4 

6.4 

3.9 

7.5 

8.4 

8.8 

9.6 

_-_ 

11,3 

8.0 

5 9 

1.2 

11.6 

14.2 

9.6 

5.4 

^^aryland . .I 

12.5 

6.8 

3.4 

1.3 

7.1 

G.2 

5.3 

4.5 

TifColumbia. 

14 9 

7.0 

4.8 

3 3 

(*) 

Q) 

6.6 

4.5 

Virginia . 

15.6 

8.6 

7.6 

4.8 

7.4 

7.1 

6.8 

8 2 

Wt<!t V’rcinia. 

IM 

9.2 

9 4 

6.8 

(*) 

14 2 

13.9 

13.1 

Nnrrh Cartillna ...I 

1.3.5 

10.6 

7 8 

5.1 

7.2 

8.8 

8.2 

8.2 

S< nth Coroliru. 

10.9 

8.9 

6.4 

4.0 

7.4 

7.3 

6.7 

8.2 

Georgia.-.1 

! (11 

7.8 ’ 

' 6.1 1 

4.8 

(»> 

(») 

16.6 

13 2 

Florida.... 

7.1 

I 7.8 

4.8, 3.6 

10.7 

11.4 

13.1 

12.4 

Fftsr Smith Cmml | 

1.5 3 

9.1 

9.5 

5.3 


24.1 

14.4 

14^ 

Kentucky.. I 

1 18.4 

10.2 

11.0 

6.6 

(*) 

35.6 

20.9 

17.3 

Tennf'H'^ce. 

14.1 

9.9 

9.0 

6.7 

(0 

19.0 

14.2 


Alabama . 

(») 

8.9 

7.6 

4.7 

(*) 

12.0 

11.4 

11.3 

Missixsippi. 

13.4 

7.6 

8.5 

4.1 

10.9 

10.7 

11.7 i 

14.1 

Wppt Smith Cflntriil 


9.8 

9.3 

5.0 



15.6 

13J 

Arkansas 

(1) 

8.4 

8.8 

5.5 

CO 


26.2 

20l8 

Lniilslanft __ .. ^ 

7.0 

7.3 

5.9 

4.1 

15.0 

13.6 

8.4 

10*1 

Oklahoma. 

(1) 

0) 

13.3 

4.7 

(*) 


16.7 

loio 

Texas.-... 

(1) 

0) 

W 

6.7 

(») 

h 

C») 

12.2 

Mountain .. 

11.9 

7.3 

4.2 

2.7 

10.7 

11.2 

10.7 

9.9 

Montana. 

10.5 

5.5 

1.6 

1.9 

12.0 

9.8 

8.7 

10.0 

Idaho ... 

10.3 

5.6 

2.5 

1.3 


12.0 

9.8 

« 12.0 

Wvftming . _ _ _ _ _ 

8.1 

5.8 

2.0 

1.8 

W 

15 3 

11 3 

12.B 

Colorado. 

19.7 

10.9 

3.3 

3.5 

10.4 

11.1 

9.2 

9l2 

Xt»w Afptieo 

(h 

(1) 

12.1 

5.3 

(*) 

{*> 

11 4 

XUj 

Arizona.. 

(1) 

6.7 

7.0 

5.9 

(») 

12.2 

1Z2 

riah. 

ia9 

10.1 

2.2 

1.0 

(») 

(»> 

0) 

4.3 

Nevada.__ 

(1) 

(») 

3.0 

.8 

(») 

(*) 

16.6 

7.3 

Pacific - _ 

10.2 

7.2 

2.3 

1.1 

7.3 

5.9 

6.3 

6.5 

Washington. 

8.4 

6.0 

2.1 

.6 

8.8 

7.3 

7.5 

8.6 

Oregon. 

8 6 

7,7 

1.8 

.8 

7.3 

6,9 

8.2 

8.7 

California. 

13,7 

7.8 

3.1 

1.0 

7.1 

5.5 

6.0 

6.3 

Begistrudon area_ 

14.8 

7.9 

1 

2l6 















I Not in registration area. 
* Data not available. 


In other parts of the countiy, espedally in the West North Cen¬ 
tral section and in certain Mountain States, some isolated counties 



































































625 


April 12.1940 


had high rates, i. e., 10.0 and over. In many instances these counties 
had small populations in which the occurrence of one or two deaths in 
the 5-year period naturally resulted in relatively high rates. In 
other parts of the coimtry comparatively low mortality rates were to 
be found. 

The map showing the average annual mortality rates for the 1934 
to 1938 period shows a considerable amount of change from the 
preceding period. The rate for the registration area declined from 
4.9 in the period 1929-33 to 2,5 in 1934-38. A large proportion of 
the coimties located in the area of high mortality previously described 
showed a considerable decrease in mortality but this region still had 
rates weU above that for the country as a whole. Eelatively high 
rates, 10.0 and over, still were to be found in a fairly large number of 
coimties located in West Virginia, Kentucky, Tennessee, and sections 
of Virginia, North Carolina, Missouri, Arkansas, Texas, and New 
Mexico. Along the South Atlantic seaboard the average rates, 
although lower than in the high rate region, were again higher than in 
the northern, northwestern and far western sections of the country. 
In these latter sections, where diphtheria mortality had been compara¬ 
tively low in the 1929 to 1933 period, there was also a decline in rates 
equal to or greater than that in the high mortality region. Colorado 
and Montana showed a slight increase in rates over the preceding 
period, and Wyoming and Arizona had only a slight decrease, 10 and 
16 percent, respectively. In Colorado a group of counties in the 
western part of the State had higher rates than previously, which 
appears to account for the increase in the rate for the State as a 
ivhole. 

From the standpoint of epidemiology the unusual geographical 
distribution of diphtheria mortality in the United States during the 
past two decades is a problem of importance as well as of interest. 
It would be necessaiy before attempting to explain the wide differences 
in distribution to have specific information regarding certain factors 
for different sections of the country. Eegional variations in the 
utilization of and accessibility to adequate medical care (serum 
therapy), in the amount of natural immunization (subclinical 
infections), in the extent of artificial immunization, in the incidence of 
carriers of virulent diphtheria bacilli, and in types or strains, virulence, 
and pathogenicity of the diphtheria bacUlus, would have to be taken 
into consideration in attempting, an explanation. However, data on 
these factors are either entirely lacking or too meager for such a 
purpose. 

From the standpoint of public health administration it is encourag¬ 
ing that such a marked decrease in diphtheria mortality occurred in 
practically all sections of the country. Because of a lack of definite 
information, it cannot be determined to what extent this reduction 
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'vras due to artificial immunization and what part may have been due 
to the operation of other factors. However, by means of artificial 
immunization and provision for prompt and adequate serum therapy 
of cases, the health administrator can reduce diphtheria mortality in 
many cases to even lower levels. 

In the preparation of this report it was necessary to obtain certain 
data from the bureaus of vital statistics in a large number of States. 
The author wishes to express his appreciation to the various State 
departments of health concerned for their effective cooperation. 


THE INCIDENCE OF CANCER IN COOK COUNTY, 
ILLINOIS, 19371 

Barold F. Dobx, SiatisHcian, United States Public Health Service 

X first paper in this series (1) discussed the general purpose of the 
stii.y of the incidence of cancer in representative communities 
throiidioiit the United States, the difference between morbidity and 
mortality records, and the precise procedure followed in the collection 
of the data. Reference should be made to that paper for details. It 
ici sufficient to state that records were solicited only from physicians, 
h( .^pitals, and clinics of aU patients seen, treated, or observed for any 
malignant growth during the calendar year 1937. Enough identi- 
fyb g iiifonnation was obtained to distinguish nonresident patients as 
well as patients treated by more than one respondent. It should be 
remembered that this report refers only to persons actually receiving 
medical attention for cancer and does not include those having 
ur^liagnosed growths nor persons with known cancer who, for some 
rca-'O!!, did not receive medical care during the study year. 

The number of persons reported under medical care for cancer in 
Cook County during 1937 was 14,160. Of these, 2,490 were non¬ 
residents, while 11,670 were rodents of the coimty. During the 
same period of time, 5,367 deaths among residents of the study area 
attributed to cancer were reported to the State health department. 
About GO percent of these, 3,136 in number, were included in the 
reports returned by the physicians, hospitals, and clinics cooperating 
in the suivey. This does not necessarily mean that only 60 percent 
of the living cases of cancer were reported. Investigation revealed 
that a large proportion of the unreported deaths were certified by the 
health officer or coroner after death; in other instances the death 
ceitifu ates were signed by a physician who had subsequently died or 

1 Fro »tin on of Public Health Methods^ National Institute Health 

T hw !*• thi s* coni ’ u a ^ of pap rs on tht nc dcncc of cancwr throughout the United States The data 
a cn ef>ll »rtt I u*i It r the •‘up n won of Arthur J McDowell and Bernard D. Koteon. Miss Bess A. Cheney 
wav la immi. hate cham of the tabulation of the records which was done as a project of the Wark. Projects 
AdmiQMraron. 
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moved away. Whenever the physician who had signed the death 
certificate could be located he was requested to supply information 
concerrdng the case, but usually he would report that the case had 
been attended only at death, so that very little information was avail¬ 
able. Undoubtedly, a small proportion of living cases of cancer were 
not reported since some physicians had to depend upon memory 
instead of written records. Fortunately these physicians were in 
general practice as a rule and undoubtedly saw only a limited number 
of cases of cancer or even none at all. However, the number of known 
cases of cancer among residents of the county is probably somewhat 
larger than that actually reported. 

Although names of 7,728 physicians in the county were obtained 
from various sources, only 5,903 doctors were located; the remainder 
had died, moved away, retired, or were no longer in practice. Sixty- 
four percent, 3,757, of the physicians stated that they either did not 
treat cancer or had had no cases during the study year. Of those 
reporting cases, 65 percent reported 3 cases or less, indicating that the 
average practitioner treats only a very small number of cases during a 
yearns time. Reports were obtained from all but 150 of the 5,903 
physicians located. 

Table 1 shows the number of cases reported by varying numbers 
of physicians and hospitals. About 30 percent of the cases were 
reported only by a physician and supposedly did not receive any 
treatment from a hospital during 1937. Approximately twice as 
many patients obtained medical care from hospitals or clinics only. 


Table 1.— Number and percentage of cases of cancer revolted by specified mtmher 
of physicians or hospitoLs^ Cook County, III., 1937 ^ 


Number of physicians ot hospitals 

i 

Number of 

Percentage 

1 pTij^iCinn only _ _ _ . _ . __l 

4^049 

147 

6 

28 69 
L04 
04 

J phyRimans only 

S physiciAos only _ _ __ _ 

Totftl 

4,202 

29 7 

1 hospital only. _ _ ^ _ 

8,038 

309 

18 

56 8 
2 2 
.1 

9 hosnitala onTvr_ _ _ _ 

S hospitals only 

Total _ _ _ _ _ _ __ __ _ __ 

8,365 

60 1 

1 ph3rRicia.Ti, 1 hospital 

1,279 

142 

144 

28 

00 
1 0 
1 0 
.2 

1 phytif^fan 9 nr morn hnspitala _ ^ _ 

? nr innrA phTOioians, 1 hA!initf\I ,, . , ^, . 

2 or more physicums, 2 or more hospitals_ 

Total physicfans and ho^itals___ 

1,503 

11 2 

Total easM. 

lil60 

100.0 



1 Unless specifically stated otherwise, the nnmbar of eases used is the total number of r^rted cases Inclad- 
hD« both residents and nonre^ents and eidiiding deaths not reported as a case. 


Since the value of a study of this nature depends not only upon the 
completeness vdth which the number of cases is reported, but also 
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upon the accuracy with which the diagnosis is made, the method of 
confirmation of diagnosis was requested for each case. Table 2 
shows that about 70 percent of the diagnoses were confirmed by a 
microscopic examination of tissue which may have been obtained 
through biopsy, operation, or post mortem. The data reveal that a 
lai^er proportion of microscopically verified diagnoses occur among 
patients reported by hospitals than among those whose records were 
obtained only from a physician. 


Table 2. —Xumher and percentage of cases of cancer with a microscopically confirmed 
diagnosis, and whether or not reported by a hospital, Cook County, III., 1937 


Agency 

Total num¬ 
ber of cases 

Cases with 
microscopic 
du^osis 

Percent 

Hospital__-___ 

9.959 

4.201 

7.326 
2; 637 

73.6 

60.4 

PhypipiftTi only __ ___ __ 

Tntftl ___ _ 

14.160 

6.863 ! 

1 

69.7 



For living cases, the accessibility of the tissue or organ affected is 
an important factor in determining whether or not the diagnosis is 
confirmed by a microscopic examination. However, certain forms of 
cancer such as cancer of the skin are frequently diagnosed by clinical 
e\'idence only. Less than one-half of the diagnoses of cancer of the 
esophagus, stomach and duodenum, liver and biliary passages, lung 
and pleura, and brain were confirmed microscopically. The corre¬ 
sponding percentages for breast, buccal cavity, and genito-urinary 
system were 85, 77, and 77, respectively. Malignant tumors of the 
brain, which frequently are referred to a brain specialist, were the 
only type with a higher percentage of microscopically confirmed 
diagnoses reported by physicians than by hospitals (table 3). 

There are several ways in which the incidence of cancer may be 
expressed. One is analogous to a death rate; that is, the number of 
cases of cancer per 100,000 population. Because of the length of 
time since the last general census of population, it is difficult to obtain 
accurate estimates of population. For this reason, another measure 
of the incidence is used here, namely, the ratio of the number of cases 
to the number of reported deaths. If a reasonably accurate estimate 
of the death rate is available, the case rate of illness can be estimated 
by multiplying the death rate by the ratio of cases to deaths. 

The number of cases alive at any time during the year per recorded 
death from cancer was 2.6 (table 4 and fig. 1). The ratio was higher 
for females than for males and higher for the white than for the colored 
population. Less than twice as many cases as deaths were rejwrted 
for colored males, a fact which indicates that treatment is not generally 
received until the disease is too advanced for successful therapy. The 
death rate from cancer in Cook County around the date of the last 
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census was about 120 per 100,000, indicating that the case rate of illness 
was in the neighborhood of 325 to 350 per 100,000 in 1937. 


Table 3. —Percentage of cases of cancer with a microscopically confirmed diagnosis^ 
by primary site, and whether or not reported by a hospital, Cook County, 111., 1937 


Primary site 


Buccal cavity, pharynx.... 

Lip. 

Ton?ue.-. 

Others.... 

Digestive tract__ 

Esophagus.. 

Stomach, duodenum. 

Intestines . 

Rectum, anus . 

Liver, biliary passage. 

Pancreas... 

Mesentery, peritoneum. 

Respiratory system. 

LarjTix. 

Lungs, pleura.. 

Others. 

Oemto-urinary system. 

Uterus... 

Kidneys. 

Prostate. 

Bladder.-.. 

Others. 

Breast.-.. 

Skin. 

Brain.... 

Bones (except Jaw)_ 

Others. 

Total.. 


Percentage of cases with microscopically 

confirmed diagnosis for— 


Cases report- 

Cases report¬ 
ed only by a 
physician 

Ah cases 

cd by 
hospitals 

77.2 

85.8 

58.5 

70.1 

83.7 

40.8 

79 3 

86.3 

65.8 

82.6 

87.4 

71.3 

57.0 

61.7 

43.9 

49.6 

52.9 

87.3 

43.1 

49.3 

25.7 

62 6 

65 4 

65.0 

75.9 

80.4 

62 4 

48.1 

54 4 

37.4 

50.5 

52.4 

43.7 

87.8 

91.7 

76.9 

66 1 

69.0 

55.4 

86 5 

89.2 

77.2 

49 3 

63.6 

31.7 

90 0 

J 88 7 

04.4 

76 9 

: 89.2 

1 70.4 

79 5 

81.3 

74.8 

72 8 

5 

69.5 

62 9 

68.9 

45.2 

76.3 

70.0 

72.6 

85 5 

87.5 

80.3 

84.9 

87.0 

81.3 

55.9 

64.0 

45.9 

47.5 

42.7 

70.8 

71.1 

^3.0 

66.2 

74.5 

1 80.5 

56.6 

69.7 

73.6 

60.4 


Table 4. —Number of reported cases, number of recorded deaths, and the ratio of 
cases to deaths from cancer, by sex and color, Cook County, III., 1937 ^ 



Total* 

White 

Colored 

Both 

sexes 

Male 

Female 

Both 

sexes 

Male 

Female 

Both 

sexes 

Male 

Femalo 

Cases *. 


IB 


12.842 

5,713 

7,129 

671 

203 

468 

Deaths__ 

5,367 

2,642 

^726 


2,518 

2,536 

295 

114 

181 

Cases per death *__ 

2.6 

2.3 

2.9 

2.6 

2.3 

SL8 

2.8 

L8 

2.6 


1 Resident cases and deaths only. 

* Includes cases and deaths of unknown color. 

«Indudes deaths not reported as a case. 

4 The higher ratio for the total population than for either the white or colored populations arises from the 
indosion of cases of unknown color in the total population. 

Caution must be used in inteipreUng the ratio of cases to deaths as a 
measure of the prevalence of cancer. Although the number of deaths 
attributed to cancer can be fairly definitely determined, it is very 
difficult to obtain comparable information for the cases. How shall 
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a case of cancer be defined? Obviously the case must be diagnosed 
before it can be coimted, so that the total number of diagnosed cases 
vdll almost always be smaller than the actual number of cases in the 
population. Shall only cases receiving some form of treatment be 
counted? If this definition were adopted, all cases under obsei’vation 
would be excluded so that the number of reported cases would be 
appreciably less than the actual number of cases in the. population. 
But if cases imder observation are to be reported, the total number 
of cases will be affected by the thoroughness with which cases are 
followed after treatment. 

In this study a report was requested for each case seen, observed, 
or treated during the study year. Consequently the ratio of cases to 
deaths ^\'ill be affected by variations in the completeness with which 
cases not under treatment are reported. In Cook Coimty, 91.6 per- 


RATIO OF CASES TO DEATHS 
0 12 3 



Fir.rnE i.—Number of casis reported alive at any time during the ^ear per recorded death from cancer 
during the year, by sex and color, Cook County, HI., 1937, 

cent of the reported cases received some treatment during the study 
year, while in Atlanta, Ga., only 75.5 percent of the reported cases 
were receiving treatment. This difference, in itself, increases the 
ratios of cases to deaths in Atlanta relative to that in Cook County. 

Preliminary results for Detroit and Pittsburgh indicate con*espond- 
ing percentages of 77.1 and 81.8. The reason for the lower percentage 
under observation in Chicago is unknown. Conceivably it may resiilt 
from a failiu’e to follow cases after treatment is stopped or from the 
fact that persons with cancer do not seek treatment imtil the disease 
is so far advanced that death occurs during the course of treatment. 

Although cancer is primarily a disease of late adult life, table 5 shows 
that it occurs at all ages. About 60 percent of the females and 50 
percent of the males reported as receiving medical treatment for cancer 
were in the main productive yeai*s of life, 30 to 60 years of age. 
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Table 5. —Number and 'percentage distribution by age and sex of cases of cancer. 

Cook County, III., 1937 


Ago 

Percentage 

Number of cases 

Total 

Male 

Female 

Total 1 

IMale 

Female 

Under 10--—.. 


0.5 

0.4 

63 

31 

32 

10-19. 


.7 

.4 

79 

48 

31 

20-29 . 


1.5 

2.2 

262 

99 

1C3 

30-39 . 

7.6 

4.8 

10 0 

1.064 

324 

740 

40-49.. 

22.3 

207 

23.8 

3,161 

1,406 

1,754 

50-59 --- 

25.2 

21 5 

25 8 

3,.t69 

1,665 

1,902 


24.6 

26.9 

22.4 

3,477 

1,825 

1,649 

70-79 .-. 

12.5 

15.0 

10 3 

1,774 

1,017 

755 

80 and over. 

2.2 


1.8 

318 

185 

133 

Unknown ----- 

2.8 

wmk 

2.8 

393 

183 

206 

Total. 

100.0 

100.0 

100.0 

14,160 1 

6,783 

7,365 


' Includes cases of unknown sex. 


Tlie stomach was the most frequent primary site of malignant gro^^th 
among males, although the skin was nearly as common (table 6). No 
other single site occurred very frequently except the prostate, reported 
for 8.5 percent of the cases, and the rectum and anus, reported for 8.4 


Table 6 . —Percentage distribution of cases of cancer by primary site, sex, and color, 

Cook County, III., 1937 


Primary site 

Total 

White 

Colored 

Male 

Female 

Male 

Female 

Male 

Female 

Buccal cavity, pharynx..-. 

13.3 

B 

13.4 

1.9 

10.6 

68 

Lip. 

6.5 


6.7 

nm 

.6 

bIHIBI 

Tongue... 

2.8 


2.7 


5.1 

.8 

Mouth.-... 

.8 


.8 


.0 

.2 

Jaw---- 

1.1 


1.1 


1.8 


Pharynx. 

.6 


.6 

.1 

.0 


Others___ 

2.5 


2.5 

.6 

3.2 

1.8 

Digestive tract.... 

35.0 

20.3 

35.2 

21.3 

3“ 8 


Esophagus.. 

3.1 

.4 

3.0 

.4 

5 1 


f?tnThiiphj 4lu<Ml(»niim . _ 

13.3 

5.8 

13.4 

6.0 

17.1 

3 8 

Intestines . 

6.8 

6.2 

6.0 

6.5 

6.5 

3.1 

Rectum, anus.. 

8.4 

4.6 

8.5 

4.8 

69 

61 

Liver, biliary passage. 

1.5 

2.2 

1.6 

2.4 

1 4 

1.0 

Pancreas... 

1.5 

.8 

1.4 

.9 

2.3 

.0 

Mesentery, peritoneum. 

.4 

.3 

.4 

.3 

.5 

.0 

Respiratory system... 

9.6 

1.4 

9.6 

1.4 

65 

1.8 


Wtim 

o 


.2 

2.7 

.3 

Lungs, pleura___ 


1.0 


1.0 

L9 

1.3 

Others.. 

1.0 

.2 

1.0 

^2 

1.9 

.2 

Qenito-urinary system_ 

19.3 

34.4 

18.9 

32.7 

26.9 

57.4 

Uterus_ _ 


26w4 


24.4 


51.5 

Kidneys.... 

2.0 

.8 

1.9 

.8 

1.4 

.5 

Bladder_ 

6.4 

1.9 

6.5 

1.9 

67 

61 

Prostate__ _ _ __ 

8.5 


8.3 


148 


Others _ 

2.4 

5.3 

2.2 

6.6 

7.0 

68 

Breast_ _ . . 

.2 

29.2 

.2 

29.3 

.0 

21.9 

Skin_ 

12L4 

6.5 

12.5 

€.9 

67 

L3 

Brain.___ _ 

L4 

.6 

1.4 

.7 

1.4 

.3 

Bones (except Jaw) _ 

2.3 

1.1 

2L3 

LI 

62 

.5 

Others.___ _ 

6.6 

4.6 

6.5 

4.7 

7.9 

60 

ToteL. 

100.0 



100.0 

1060 
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percent. As a group, the d^estive tract included more than one-third 
of the sites reported, and the genito-urinary system included another 
one-fifth, so that the two combined accounted for more than one-half 
of the total number of cases (fig. 2). 

The distribution of cases by primaiy site was strikingly different for 
females, 56 percent of whom had cancer of the breast or uterus. 
Due to the predominance of these t'wo sites, no other part of the body 
was reported with marked frequency. 


PCRCCNTAGC 



This concentration of the type of malignant neoplasm reported was 
more noticeable among colored than among white females. Among 
white w^omen, 54 percent of the cases had cancer of the uterus or 
breast, but 73 percent of the cases among colored women were reported 
to have cancer of these two sites. Cancer of the genito-urinary 
system as a whole occurred more commonly among N^roes than 
among whites for both males and females. On the other hand, fikin 
cancer was only about one-fourth as frequent among the colored cases. 
In this connection it should be remembered that the frequency of 
occurrence of cancer of different sites depends to a certain extent upon 
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the age distribution of the two groups, since not all lesions develop at 
the same age. 

Table 6a presents the percentage distribution by sex and primary 
site of the cases first seen dm‘ing the study year, 1937. The principal 
difference between these percentages and those in table 6 is the 
greater frequency of sites in the digestive tract among the cases first 
seen during 1937. This is in agreement with expectation, since the 
forms of cancer which are less likely to be cured should be found 
relatively more frequently among new cases. 


Table 6a. —Percentage distribution of casefi of cancer first seen in 19S7 by primary 
site and sex. Cook Comity, 111. 


Primary site 

Male 

Female j 

Primary site 

Male 

Female 

Buccal cavity, pharynx. 

11.2 

L7 

Respiratory system_ 

9.7 

1.8 

Lip_ 

4.4 

.3 


as 

.2 

Toncue. 

2.4 

.S» 

Lunps^ pleura_ 

5.5 

1.4 

Mouth_ 

.7 

.2 

others.*.__ 

.9 

.2 


U. 





rharvnv_ _ 

.6 

f 

fSenitft-nrioary {rpstem 

19 S 

8a2 

Others _ _ _ 

2.0 

5 








■■■1 

26 0 

Digestive tract_ 

39.1 

24.7 

Vidnevs_ 


is 





o 

L9 

Esophagus .. 

3.5 

.4 

Prostate . _ 

a 9 

1 _ 

Stomach, duodenum___ 

16.7 

7.5 

Others_ ..... . 

ai 

6.6 

TntiJ>stinws 

7 6 

7 4 




Kcctom. anus... 

as 

6,0 

Breefit- ^ 

.2 

25u8 

Liv^r, biliary passage. 

1.9 

3.0 

Skin - 

10.8 

6.1 

Pancreas... 


1.0 


1,6 

.8 



.4 

Bones (except jaw)__ 

ai 

1.0 


HI 


Others____ 

ao 

4.9 


■ 


Total. 

100.0 

j 100.0 


Since the various forms of therapy now in use are not uniformly 
effective against all types of lesions, and since some tumors are more 
malignant than others, the frequency of occurrence of different sites 
varies considerably between living and dead cases (table 7). The 
principal sites which occur more frequently among the living cases are 
the buccal cavity and skin. Somewhat smaller differences exist for 
the uterus and breast. On the other hand, cancer of the digestive 
tract, especially of the stomach and intestines, and to a lesser extent 
cancer of the respiratory system, are relatively more frequent as 
causes of death (fig. 3). 

Although it is not possible to determine accurately the age at which 
the different organs and tissues are most likely to develop cancer, the 
data in table 8 do reveal the ages when lesions have become suflSiciently 
advanced to cause the patient to seek treatment. The age at whici 
cancer bi^ins to develop is, of course, somewhat younger than that 
shown in this table. It is evident that the location of the primary site 
of cancer varies considerably with the age of the patient. Two parts 
of the body, the brain and the skeletal system, are especially likely 


216555*~-40-^2 










































April 12,1040 


636 


to be attacked by cancer at an early age; 57 percent of the brain cases 
and 48 percent of the bone cases were less than 45 years of age, 
whereas the corresponding percentage for all cases was only 20. 


Table 7. —Percentage distrihution by primary site and sex of reported cases and 
recorded deaths from cancer, Cook County, Ill.j 1937 



Total male 

Total female 

Primary site 

Cases 

Deaths 

Cases 

Deaths 

But oil cavity, phimyi.....-. 

12.6 

6.4 

1.5 

0 9 

T.ip. 

5.5 

.6 

.3 

.0 

Tonsrue____ 

2.S 

1.8 

.4 

.1 

M'juta....... 

.8 

.6 

.1 

.1 

J'lW ______ 

LI 

.9 

.4 

.3 

Ph*'rynt....... 

G 

L2 

.1 

.2 

Others_____ 

l.S 

1.3 

^ 2 

.2 

mpestivp tract...-... 

35.0 

5L7 

20.3 

42.3 

Esoph^nis...-__ 

3.1 

5.6 

.4 

1.3 

P'-QUUich. duodenum.... 

13.3 

22.7 

5.8 

1X4 

Intestine.s . ........ 

6.8 

9.9 

a2 

113 

Rectum, anus . _ ... 

8.4 

7.4 

4.6 

4.4 

Liver, hiliarj’ passage...-. 

1.5 

4.8 

2.2 

7.4 

Pancreas .... 

L5 

3.9 

.8 

2.9 

Mesentery, peritoneum____ 

.4 

.4 

.3 

.6 

Respiratory system___ 

0.5 

12.2 

L4 

3.0 

Larynx .. 

3.5 

2.5 

.2 

.0 

Luncs, pleura.... 

4.7 

7.3 

.9 

2.6 

Others. 

1.3 

2.4 

.3 

.4 

Genito-urinary system.....—. 

19.3 

17.8 

34.3 

29 7 

rtorns „ ,r - 



26.4 

20 5 

Kidneys....-.-. 

2.0 

2.2 

.8 

1.1 

Bhdder. 

6.4 , 

6.1 1 

1.9 

2.4 

Prostate_ 

8.5 

8.4 



others.....1__ 

2.4 

1.1 1 

5.’2 

5.7 

RriHMit. . , „...„nTT- 

.2 

.3 

29.2 

17.7 

SWin _ _ - _ 

12.4 

1.2 

6.5 

.9 

Rrftin , _ . . , , , .- _ 

1.4 

.5 

.6 

.4 

Bones Jcxcept jaw)...___ 

2.3 

1.7 

1.1 

1 0 

Othi’rs_ _ _ . 

7.3 

5.2 

5.1 

4.1 

Total. 

100.0 

100.0 

loao 

100.0 


About one-half of the persons with cancer were from 45 to 64 years 
of age, inclusive. With the exception of lesions of the brain, bones, 
and prostate the proportion of cases in this age period did not vaiy 
greatly among the different oigans or tissues involved. Malignant 
tumors of the respiratory system were the outstanding exception to 
this statement; nearly two-thirds (64 percent) of such cases were in 
the age group 45 to 64. 

The greatest concentration of cases among the aged, here con¬ 
sidered to be 65 or more years of age, is shown by malignant growths 
of the pancreas. Nearly two out of every three cancers of the pancreas 
occurred among persons in this age group as compared with an average 
of one in four for all forms of cancer combined. Other tissues or 
organs with a larger than average proportion of cases among elderly 
persons were the tongue, bladder, digestive system, and skin. 
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The data in table 8 were arranged to indicate the age periods when 
particular parts of the body were most likely to develop cancer. But, 
owing to the fact that some forms of cancer occur more frequently 
than others, these data do not show the relative importance of the 
various sites at each age. In figure 4 the relative frequency by age is 
shown for certain broad groups of sites. 


PERCCNTAGC 
30 0 lO 


euCCAL CAVITY AND PHARYNX 

5.5 

LIP 

0.6 
7.1 
5.8 


OTHER BUCCAL 
CAVITY 

DIGESTIVE TRACT 

STOMACH AND 
DUODENUM 


INTESTINES 




RECTUM AND ANUS 


OTHER DIGESTIVE 
RESPIRATORY 

LUNGS AND PLEURA 


13.3 

22.7 
6.8 

6.4 

7.4 

6.5 

14.7 




OTHER RESPIRA¬ 
TORY 


GENITOURINARY 

UTERUS 


OTHER GENITO¬ 
URINARY 


BREAST 


ALL OTHER 


4.7 
7.3 

4.8 
4.8 


8.5 

8.4 
10.8 

9.4 

0.2 

0.3 

42.4 

1.2 

I 1.0 

7.4 


MALES 






0.3 
0.9 
1.2 

1.5 3 

5.8 
13.4 
6.2 

• 12.3 WSZSi 

4.6 
4.4 

3.7 
12.2 


mzzm 






0.9 

2.6 

0.5 

0.4 


0 


FEMALES 


26.4 
ao.5 



■■i CASES W/M DEATHS • 

Fioxjrk 3.~Peroent8ett distribution of reported cases of cancer and recorded deaths f7om cancer by primary 
site and sex, Cook County, IS., 1937. 


Among children and adolescents, the brain and bones are the most 
frequent sites of cancer, followed closely by the digestive tract, 
genito-urinary system, and skin. But throughout most of adult 
life xmtil about age 75, the majority of sites affected by cancer are 
in the digestive tract, the genito-urinary system, and breast. The 
relative frequency of the latter two decreases somewhat after 75 
years of age, when skin cancer again becomes comparatively more 
common. 
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Table 8. —Percmtage distribution of cases of cancer by age and 'primary szie, Cook 

County, III,, 1937 


Primary site 


25-34 I 3S-M i 4W4 55-« 65-74 | 
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The statement is often made that if medical treatment is begun at 
a suflBlciently early stage in the development of a malignant growth 
the cancer will either be “cured” or its development arrested so that 
the patient may frequently expect to live several additional years. 
It was hoped that this study would provide information concerning 
this point, but owing to the fact that current records are not uni¬ 
formly available for cancer patients discharged as “cured,” the 
reported data are incomplete and include, as a rule, only cases receiv¬ 
ing treatment at some time during the calendar year. The number 
of reported cases classified by the number of months since the diag¬ 
nosis ^ was made and by vital condition at the end of the study year 
is shown in table 9. 


Table 9. —Xuynher and percentage of cases of cancer by the number of months 
since diagnosis, and vital condition, Cook County, III., 1937 



Percentage 

Number 

Number of months since diagnosis' 

All 

cases 

Cases 
dead at 
end of 
year 

Cases 
alive at 
end of 
year 

All 

cases ^ 

Cases 
dead at 
end of 
year 

Cases 
alive at 
end of 
year 


47.9 

62.8 

37.0 

6.780 

3,385 

1,210 

743 

2,720 

788 

2,921 

2,186 


23.9 

ia2 

27.7 


8.6 

7.6 

0.8 

329 

771 

isu-a _, _ _ _ _ _ 

5.2 

3.1 

6.9 

134 

546 

94-90 _ __ 

8.1 

2.3 

3.7 

445 

98 

293 

jtfv-as _ _ . _ 

2.2 

1.3 

3.0 

314 

55 

233 


1.7 

.9 

2.4 

246 

38 

188 


1.3 

.6 

1.8 

188 

; 27 

142 

_ _ 

.9 

.5 

1.2 

133 

20 

95 

M-SO_ 

.8 

.8 

1.0 

111 

1 14 

79 


4.0 

2.0 

6.5 

562 1 

i 88 

429 


,4 

.4 

.0 

43 

1 « 

10 





100.0 

100.0 



4,329 

7,893 



1 Inclades cases of unknown vital condition at end of year. 

3 Each interval includes 6 months' duration. The first interval, under 6, include*^ cases diafoiosed from 
July through December 1937 and in addition all cases who died less than 6 months after diagnosis. A 
similar procedure was followed in classifying cases into the other duration groups. 

Nearly one-half of the patients had been under medical care for 
cancer less than 6 months. Another one-fourth had been under 
medical care from 6 months to a year, so that, in all, about three- 
fourths of the cases were of less ^an 1 yearns duration (table 10). 
When only the fatal cases are considered, it is found that 63 percent 
were diagnosed within 6 months prior to death and another 18 per¬ 
cent were diagnosed from 6 months to a year prior to death. Al¬ 
though the corresponding percentages for the surviving cases are 
high, they are considerably less than those for the fatal cases. Twenty- 
five percent of the surviving cases had lived at least 18 months since 
diagnosis, as compared with only 10 percent for the fatal cases. It 


* This is not necessarily the number (tf months since the first diagnoste of cancer was made. It is the 
number months since diagnosis by a ph^dan who treated tbe case during the study year. In most 
instances the two are probably the same. 
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sliould be remembered that, whereas the fatal cases include aU cases 
dying duiing the year, the cases alive at the end of the year do not 
include all the surviving cases. It is believed that almost all of the 
“cured’^ cases of cancer as well as an appreciable proportion of cases 
under observation only were not reported, since such cases were 
usually not on the active list of patients under treatment. If such 
cases were included, they would undoubtedly fall in the longer dura¬ 
tion classes of table 10, thus increasing the contrast between the fatal 
and the surviving cases. 

Table 10. — Percentage of cases of cancer ivhich had been diagnosed for less than 
certain specified number of months classified by vital condition at the end of the 
year. Cook County, III., 1937 


Daration in months since diagnosis 


Less than 6 months.. 
Less than 12 months. 
Less than 18 months. 
Less than 24 months 
Less than 30 months. 
Less than 36 months. 
IjCss than 42 months 
Less than 48 months. 
Less than 51 months. 
Less than 60 months. 


‘ Inelutles cases of unknown vital condition. 


An 

casesi 

Cases alive at 
end of year 

Cases djing 
before end 
of year 

48 

87 

63 

12 

65 ^ 

SI 

SO 

75 

89 

86 

81 

92 

89 

85 

94 

91 

8S 

95 

93 

91 

96 

94 

92 

97 

95 

94 

97 

96 

95 

98 


The data in tables 9 and 10 would seem to indicate clearly that a 
considerable proportion of persons with cancer do not seek medical 
treatment until the disease is in its advanced stages. The only 
other explanation would be that the fatal cases are principally those 
with primary sites which cannot be successfully treated as a rule, 
while the surviving cases indicate those most successfully treated, 
such as cancer of the skin for example. 

As pointed out previously the data in table 7 show that the primary 
sites which are the most difficult to treat successfully do occur fre¬ 
quently among the dead cases. However, the cases classed as alive 
in that table include aU cases alive at any time during the year and 
hence include all cases who died before the end of the year. Moreover, 
the primary site for the dead cases was taken from the death certificate 
and not from the case report. 

In table 11, the percentage distribution by primary site is shown 
for cases alive at the end of the year and cases that died sometime 
during the year. The higher proportion among the cases that died 
of primary sites located in the digestive tract and respiratory system 
as contrasted with the higher proportion of cancer of the buccal 
ca\dty, breast, and skin amoiig the surviving eases is clearly evident. 
One-half of the fatal cases died from cancer of the digestive or respira¬ 
tory systems while only one-fourth of the surviving cases had primary 
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sites in the same organs. It is unquestionably true that the fatal 
cases included a larger proportion of types of malignant neoplasms 
which are most difficult to treat successfully. 

Tab:^e 11 .—Percentage distribution by primary site of cases alive at the end of the 
year and cases dying before the end of the year. Cook County, III,, 1937 


Frimary site 

Cases 
alive at 
end of 
year 

Cases 
dying 
before 
end of 
year 

Primary site 

Cases 
alive at 
end of 
^eor 

Ca'ses 
dying 
before 
end of 
year 

pnpral oavity, pharynx __ 

8.6 

6.1 

Respiratory system—Con. 




1.4 

.6 

6.1 

.6 

Lip _ __ __ _ 

3.5 

.8 

Others_ 


1.7 

1.7 

.2 




T^Toiith 

.6 

Genito-urinary system 

27.4 

24 7 


.9 

.6 

.6 


Phfjrynx. ^ _ 

.2 

Uterus_ 

15.3 

9.2 

Others. 

1.7 

L2 

Kidneys.. 

1.1 

1 9 

Digestive tract.—. 

20.1 

42.9 

Bladder..... 

3>rostato-_ _ _ 

3.8 

3.3 

4 1 
5.2 

I^Qrkphft^iR 

1.0 

6.9 

4.9 
6.5 
1.0 

g 

3.4 
16.0 
10 3 

6.5 
4.0 
2.2 

Others. 

3.9 

4.0 

Stomach, duodenum_ 

Breast.. 

ia9 

ae 


Skin... 

13.1 

2.1 

Hcctum. anus --- 

Liver, biliary passage_ 

Brain .. 

.9 

1.1 

Bones (except jaw).. 

1.8 

1.6 

Mesentery, peritoneum... 

.2 

Others _____ 

5.4 

1 5.4 

.6 


Pespiratory system_ 

3.9 

8.5 

Total__ 


100.0 

Larynx. __ _ _ 

1.9 

1.8 









Nevertheless, this fact alone does not entirely account for the 
difference in duration since diagnosis of the living and dead cases 
shown in table 9. This conclusion seems apparent from the data in 
table 12, where the duration since diagnosis of surviving and of fatal 
cases of cancer is presented for five important broad groups of sites. 
Even when the comparison is restricted to the same sites, it is evident 
that the surviving cases had been under medical care for a greater 
length of time than the fatal cases. Persons with cancer of the 
breast were the only exceptions to this; for these cases there was 
almost no difference in the distribution by duration since diagnosis 
of the living and the dead cases. 

Table 12. — Percentage of cases of cancer which had been diagnosed for less than 
certain specified number of months, classified by primary site and vital condition 
at the end of the year. Cook County, III., 1937 


Duration In months 
since diagnosis 

Buccal cavity 

Digestive 

tract 

Respiratory 

system 

Genito-urinary 

system 

Breast 

Alive 

Dead 

Alive 


Alive 

Dead 

Alive 

Dead 

Alive 

Dead 

Less than 6 months. 

33 

43 

49 

73 

47 

73 

34 

57 

31 

41 

Less than 12 months.... 

59 

73 

78 

88 

73 

89 

62 

78 

67 

67 

Less than 18 months..— 

71 

83 

85 

94 

80 

96 

72 

87 

67 

67 

Less than 24 months_ 

79 

86 

91 

96 

86 

97 

SO 

90 

74 

75 

Less than 30 months.—. 

82 

90 

93 

97 

90 


84 

94 

79 

SO 

Less than 36 months.... 

86 

94 

95 

98 

93 


88 

95 

82 

83 

Less than 42 months..— 

89 

96 

96 

99 

95 


90 

96 

86 

85 

Less than 48 months_ 

92 

97 

96 

99 

96 


92 

97 

89 

88 

Less than 54 months.... 

93 

98 

97 

99 

96 


94 

97 

91 

89 

Less than 60 months.— 

93 

99 

97 

99 

i «. 

n 

95 

96 

1 

92 

1 

91 
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The cases with the shortest duration since diagnosis were those 
\^ith the primary site in the digestive tract or respiratory system. 
About three-fourths of such cases ivho w^ere stUl alive at the end of 
the year were diagnosed sometime during the year, but nearly 90 per¬ 
cent of those who died had been diagnosed within the past 12 months. 
Moreover, 73 percent of those who died with cancer of the digestive 
tract or respiratory system had been diagnosed less than 6 months 
before. The conclusion seems inescapable that a large proportion of 
persons with cancer of these parts of the body either do not seek 
medical care or, if medical care is sought, are not correctly diagnosed 
until the disease is too far advanced for successful treatment. 

The same comment applies almost equally weU to piersons with 
cancer of the buccal cavity or genito-urinary system. Only 57 percent 
of fatal cases of buccal cancer and 43 percent of fatal cases of genito¬ 
urinary cancer had been under treatment for more than 6 months at 
the time of death. How’ever, of the surviving cases two-thirds had 
been diagnosed for at least 6 montlis. 

In tliis connection it would be interesting to estimate the average 
number of years a person with cancer could expect to live, but the 
data at hand do not lend themselves to such computations because 
they contain a disproportionate number of cases with a short duration. 
As pre\’iously pointed out, it is believed that ‘"cured” cases w^ere 
incompletely reported because they were not being treated during the 
study year. This fact should be borne in mind when interpreting the 
data for living cases in tables 9 to 12. 

A measure of the severity of a disease frequently used in studies of 
communicable diseases is the case fatality rate, or the percent of the 
cases which fail to survive. Owing to the fact that cancer is a clironic 
rather than an acute disease, it is not possible to compute a rate of this 
nature which will have the same simple meaning. It is possible, how¬ 
ever, to use an analogous percentage, namely, the proportion of cases 
diagnosed during the year who are dead by the end of the year 
(table 13). 


T4.BLB 13 .—Number and percentage of revdent cases of cancer first seen tn 1987, by 
sex, color^ and vital condition at the end of 1937 


Vital (undiiion 

Percentage 

Number 

White j 

Colored 

White 

Colored 

Male 

1 

Female , 

1 Male 

Female 

Male 

Female 

Male 

Feznale 

AliTe. 

47 4 

57 5 ! 

293 

49 0 

1.656 

2,308 

39 

1 121 

rnknowa... 

14.4 

16 1 

203 

21 1 

503 

645 

27 

52 

Di^ad. 

38 2 

26 4 

50 4 

29 9 

1,336 

1,063 

67 

74 

Total . 

100 0 

100 0 

100 0 

100 0 

3,405 

4,016 

138 

347 

























643 


April 12 ,1040 


One-third of the resident cases first seen in 1937 died during the 
same year. In other words, these cases lived only from 3 to 4 months 
after diagnosis, indicating that medical care was not sought until the 
disease was well advanced. Large differences were reported for the 
two sexes and for white and colored persons. A larger proportion of 
males than of females died in the same year that diagnosis was made; 
the same was true for the colored when compared with the white 

PCRCCNTAGC 



rxouRB 5.—Percentago of reported cases of cancer by primary site and sex for white personsr Atlanta, Oa. 

and Chicago, lU., 1937 

cases, especially for males. One-half of the number of colored males 
diagnosed during 1937 died during that year. 

One of the purposes of this series of surveys is to discover what dif¬ 
ference, if any, exists in the frequent^ of various primary sites reported 
in different parts of the cormtry. Since the data for a southern city, 
Atlanta, Ga., have already been published it is possible to compare 
at this time the distribution of cases classed by primary site in a 
northern city, Chici^o (Cook County), and a southern city, Atlanta. 

There are distinct differences in the distribution of cases by pri¬ 
mary site in Chicago and Atlanta. The most apparent of these is the 
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relative frequency of malignant lesions of the skin and digestive tract. 
In Atlanta, 38.5 percent of all cases among white males were reported 
to be cancer of the skin while only 12.6 percent of all cases in Chicago 
were so classified. On the other hand, cancer of the digestive tract, 
which accounted for 12.8 percent of all cases in Atlanta, occurred in 
35.2 percent of the cases in Chicago. Thus the relative importance 
of cancer of the skin and cancer of the digestive tract was almost ex¬ 
actly reversed in the two cities (fig. 5). 

The difference in the relative frequency of various sites followed the 
same general pattern for white females as for white males, especially 
with reference to cancer of the skin and cancer of the digestive tract. 
However, only a slight difference was reported in the relative impor¬ 
tance of cancer of the uterus and breast, the two most common sites 
in women. 

Some caution should be used in interpreting the data in table 14, 
since they represent a percentage distribution of the cases and not 
case rates. The figures in this table could be converted into case 
rates of illness by multiplying by the rate for all forms of cancer. Such 
rates have not been computed because of the uncertainty attached to 
estimates of population. Approximate estimates indicate that the 


Table 14. —Percentage of reported cases of cancer by primary site and sex for the 
white populationf Atlanta, Ga,, and Chicago, III, 1937 



White male 

White female 

Primary site 





Atlanta 

Chicago 

Atlanta 

Chicago 


Buccal cavity, pharynx_ 

18 0 


■n 

1.9 

TJp _ 




.8 

Tnt)piA . _ 




.4 

Aroiith __- 


.8 

.4 

,1 

JftW 


1.1 

1.0 

.4 

Pharynx . 


.6 

.1 

.1 

OthAM 

1.6 

2 5 

1.2 

.6 




I)Igesti\e tract____ 

12 8 

36 2 

9.2 

21.8 

Ksophflpps 

.6 

3 0 

.7 

4 

fitmiincVi, duodAnum 

4 2 

13 4 

1.2 

6 0 

IntAsliriAfi - 

3.4 

6 0 

3.2 

6 5 

Rpctiim, anm . _ _ 

2 4 

8 A 

2.1 

4 8 

TjivAr, biliary passaf^a _ _. . _ 

.7 


1.3 

2.4 

Panerpaa . ' ' ^ 

1 1 

1 4 

.0 

.9 

MaspntHTy, ppritonaam ^ 

.4 

.4 

.1 

.3 




Respiratory system___ 

3 7 

9.6 

. 7 

1.4 

Larynx 

1.2 


.2 

2 

Lungs, pleura _ _ _ __ _ 

2.0 


.5 


Othors _ ^ 

.5 

.0 

.2 



Genito-unhary system_ 

11.3 

18 9 

32.7 

82.7 

TTtpma 



26.1 

24.4 

Xidnpya _ _ __ 

.7 

1 9 

.9 

.8 

Bladdpr. _ _ __ 

2.5 

6.5 

1.6 

1.9 

Pmstaf-A. _ 

6.2 

8 3 

Others .. . . I 

1.9 

2.2 

4.1 

5.6 


Breast____-___ 

.1 

.2 

21.1 

23.1 

29.3 

6.9 

BHn_ _ 

3$ 5 

1Z6 

Brain_ 

8.2 

1.4 

1.8 

.7 


1.4 

2.3 

1.1 

LI 

Others..... 

11.0 

6.5 

5.9 

4.7 

Total. 

100 0 

100 0 

100,0 

100.0 
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case rates of illness do not differ greatly in the two areas, although 
that for Atlanta Is probably slightly greater. If this is true the data 
in table 14 present a fair representation of the relative importance 
of the various sites in Atlanta and Chicago. 

SUMM.VRir 

The number of cases of cancer under medical care in Cook County, 
Ill., during 1937 was 14,160, of which 2,490 were nonresident and 
11,670 wore residents of the county. During the year 5,480 deaths 
attributed to cancer among residents of the county were registered 
with the State Health Department. 

The ratio of cases to deaths was 2.6 for both sexes, 2.3 for males, 
and 2.9 for females. Less than twice as many cases as deaths were 
reported for colored males, a fact which indicates that treatment is 
not generally received until the disease is too far advanced for suc¬ 
cessful therapy. 

Although cancer is primarily a disease of late adult life, cases occur 
at all ages. About 60 percent of tlie females and 50 percent of the 
males with cancer were in the main productive years of life, 30 to 60 
years of age. 

The stomach was the most frequent primary site among males. 
As a group, the digestive tract included more than one-third of the 
reported sites, while the genito-urinary system included another one- 
fifth; the two combined accoimted for more than one-half of the total 
number of cases. 

There was a marked sex difference in the distribution of primary 
sites. Fifty-six percent of the females had cancer of the breast or 
uterus. 

Cancer of the genito-urinary system was proportionately more 
common among the colored cases while skin cancer was more common 
among the whites. 

The location of the primary site of cancer varies considerably with 
the ago of the patient. The brain and skdietal system are especially 
likely to bo attacked by cancer at an early age; 57 percent of the brain 
cases and 48 percent of the bone cases were loss than 45 years of age, 
whereas the corresponding percentage for aU cases was only 20. On 
the other hand, nearly two out of every three cases of cancer of the 
pancreas occurred among persons 65 or more years of age. Other 
tissues or oigans frequently attacked during this age period were the 
tongue, bladder, skin, and digestive system. 

Nearly one-half of the patients had been under medical care less 
than 6 months since diagnosis and about three-fourths of the cases 
were of less than 1 year's duration. More than 80 percent of the 
cases who died during the year had been reedving treatment for 
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less than 1 year; 65 percent of the surviving cases had been under 
treatment for less than a year since diagnosis. 

The duration since diagnosis varied widely for cases with different 
primary sites. About 90 percent of the cases that died during the year 
mth cancer of the digestive tract or respiratoiy system had been 
diagnosed less than 12 months before death. The corresponding 
percentages for cases with primary sites in the buccal cavity, genito¬ 
urinary system, and breast were 73, 78, and 57, respectively. 

Slightly more than one-third of all cases under treatment died 
before the end of the year. 

Several distinct differences appear when the distribution of primaiy 
sites in Cook County is compared with similar data for Atlanta, Ga. 
The most apparent of these is the relative frequency of malignant 
lesions of the skin and digestive tract. In Atlanta, 38.5 percent of 
all cases among white males had cancer of the skin while only 12.5 
percent of all cases in Cook County were so classified. On the other 
hand, cancer of the digestive tract, which accounted for 12.8 percent 
of all cases in Atlanta, occurred in 35.2 percent of the cases in Cook 
County. 

BEFERENCE 

(i) Mountin, Joseph W., Dorn, Harold F., and Boone, Bert R.: The incidence of 
cancer in Atlanta, Ga., and surrounding counties. Pub. Health Rep., 
54: 1255-1273 (1939). 

Appendix 


Table 1. —Number of cases of cancer reported, and number with a microscopically 
confirmed diagnosis, by primary site, and whether or not reported by a hospital, 
Cook County, III,, 19S7 


Primao’ sito 

Reported by a hos¬ 
pital 

Reported only by 
physicians 

All reports 

Total 

Number 
with micro¬ 
scopic diag¬ 
nosis 

Total 

Number 
with micro¬ 
scopic diag¬ 
nosis 

Total 

Number 
with micro¬ 
scopic diag 
nosls 

Buec^ eavity, pharynx_ 

717 

615 

831 

193 

1,048 

808 

Lip . 

270 

226 

125 

51 

395 

277 

Tongue. 

14G 

126 

77 



176 

Mouth.... 

42 

36 

23 

18 

65 

54 

Jaw . 

71 

61 

36 

29 


90 

Pharynx.—__ 

32 

30 

11 

• 4 

43 

34 

Others. 

150 

136 

59 

41 

215 

177 

Disestive tract.. 

2,849 

1,750 

1,022 

440 

3,871 

2,208 


187 

ryyn 

09 

51 

19 

238 

118 

Dpumaciiv 

Intestines.. 

668 

483 

437 


90 

138 

1,329 
019 

573 

575 

anus. 

682 

548 

226 

141 


689 

Liver, biliary passage.. 

171 

93 

00 

37 


130 

Pancreas . 

126 

66 

32 

14 

158 


Mesentery, peritoneum_ 

36 

33 

13 

10 

40 

48 

Respiratory system— _ _ 

590 

407 

157 

87 

747 

494 

Larynx _ _ 

194 i 

173 

57 

44 

251 

217 

Longs, pleura.__ 

334 j 

179 1 

82 

26 

416 

205 

Others_ 

62 

55 

18 

17 

80 

72 
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Table 1. —Number of cases of cancer reported, and number with a microscopically 
confirmed diagnosis, by primary site, and whether or not reported by a hospital, 
Cook County, III., 1937 —Continued 


PriniATy hito 

Repoited by a hos¬ 
pital 

Reported only by 
physicians 

All reports 

Total 

Number 
with micro¬ 
scopic diag¬ 
nosis 


Number 
with micro¬ 
scopic diag¬ 
nosis 

Total 

Number 
with micro¬ 
scopic diag¬ 
nosis 

Gcnlto-urlnary system. 

2,852 

2,258 

900 

097 

3,842 

2,955 

Utonis. 

1,410 

1,146 

532 

398 

1,942 

1, ,>44 

Kidneys. 

149 

114 

42 

25 

191 

139 

Prostate. 

431 

297 

146 

66 

677 

363 

Bladder. 

462 

351 

113 

82 

675 

433 

Others. 

400 

350 

157 

126 

657 

476 

Breast. 

1,359 

1,183 

802 

652 

2,161 

1,835 

Skm. 

731 

468 

595 

273 

1,326 

741 

Brain. 

117 

50 

24 

17 

141 

67 

Bones (except jaw). 

174 

127 

65 

48 

239 

170 

Others. 

670 

459 

215 

128 

786 

685 

Total. 

0,959 



2,637 

14,160 

0,863 


Table 2. —Number of cases of cancer by primary site, sex, and color, Cook County, 

III, 1937 


Primary site 

Total 

White 

Colored 

Male 

Female 

Male 

Female 

Male 

Female 

Buccal cavity, pharynx. 

005 

142 

1 

806 

122 

23 

U 

Lip _-_- 

373 

22 

366 

22 

1 


Tongue.. 

191 

32 

176 

29 

11 

8 

Mont.h _ . _ 

54 

10 

52 

9 


1 

jaw _ 

t 78 

29 

72 

28 

4 


Pharjrn*. . _ _ , 

! 41 

2 

41 

2 



Others-4- 

168 

47 

1 159 

37 

7 

7 

Digestive tract. 

2,374 

1,490 

2,271 

1,429 

86 

43 

Esophagus___ 

209 

28 

197 

28 

11 


stomach, duodenum . 

903 

1 424 

862 

405 

37 

15 

Intestines — . 

462 

456 

446 

436 

14 

12 

Rectum, anus . 

568 

338 

646 

321 

15 

12 

Liver, biliary passage . 

105 

165 

101 

159 

3 

4 

Pancreas . _ 

99 

59 

92 

69 

5 


Mesentery, peritoneum. 

28 

21 

27 

21 

1 


Respiratory system. 

m 

105 

621 

05 

14 

7 

Larynx. 

230 

15 

226 

14 

6 

1 

Lungs, pleura_ 

330 

77 

333 

69 

4 

6 

Others . 

67 

13 

62 

12 

4 

1 

Oenlto-urinary system. 

iT309 

2,533 

1,217 

^190 

58 

225 

Uterus_ 


1,942 


1,039 


202 

Kidneys. 

135 

56 

124 

52 

3 

2 

Prostate____ 

677 


533 


32 


Blwidor. 

437 

138 

416 

127 

8 

8 

Others. 

160 

897 

144 

872 

15 

13 

Brenst 

14 

2,147 

13 

1,967 


86 

8Wn. 

841 

482 

809 

464 

8 

5 

Brain.. 

95 

46 

91 

46 

3 

1 

Bones (except Jaw)- 

158 

81 

146 

76 1 

7 

2 

Others. 

445 

339 

416 

313 

17 

12 

Total. 

6,783 

7,365 

6,450 

, 

6,706 

216 

892 























































































April 12, 1940 


648 


Table 3. —Number of recorded deaths from cancer by primary site, sex, and color, 

Cook County, III., 1937 


Primary «ito 

Total 

While 

Colored 

Male 



Female 

Afale 

Female 

Bnccal cavity, pharynx. 

180 

26 



9 

4 

T.lp 

18 

1 

18 

1 



To'neuc. 

52 

4 

49 

3 

2 

1 

Mouth. 

17 

2 

16 

1 

1 

1 

Jaw . 

26 

8 

25 

7 

1 

1 


37 

5 

37 

5 



Others. 

39 

6 

34 

5 

5 

1 

Ditte^tivo tract. 

1,615 

1,177 



71 

55 

■p'jtophftoms _ __ 

1G4 

35 

154 

35 

10 


Stomach, duodenum. 

672 

374 

644 

358 


15 

Intestines. 

292 

343 

278 

330 

13 

13 

Rectum, anus .. 

219 

123 

211 

no 

8 

13 

Liver, biliary passage. 

143 

207 

138 

197 

5 

8 

Pancreas _ . 

114 

80 

105 

75 

8 

5 

Mesentery, peritoneum. 

11 

15 

10 

14 

1 

1 

Respiratory system.... 

361 

82 

348 

77 


5 

Tjftrym ^ 

75 


74 




Lungs, pleura. 

216 



67 

9 

5 

Others. 

70 

^■£1 

HHQ 


2 


Genito-urfnary system. 

524 

828 


755 

22 

69 

Uterus _ _- __ 


572 


507 


61 

Kidneys. 

64 ! 

30 

63 

29 

1 

1 

Bladder.. 

180 

68 

173 

66 

5 

2 

Prostata _-__ 

240 


234 


15 


Others. 

31 

158 

29 

m 

1 

5 

Breast. 

8 

492 

7 

45^ 

1 

36 

flbin 

36 

26 

34 

26 

2 


Brain. 

14 

iL 

13 

10 

1 

1 

Bones (except jaw). 

51 

27 

47 

22 

4 

5 

Others. 

154 

115 

146 


8 

5 

Total. 

2,952 

2,784 

2,813 

2,596 

129 

180 


Table 4. —Distribution of cases of cancer by age and primary site, Cook County, 

III, 1937 
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Table 5 .—Number of reported cases of cancer alive at the end of the study year^ by 
the number of months since first diagnosis and primary site, Cook County, III., 
1987 
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Table 6. —Number of reported cases of cancer dying during the study year, by the 
number of months since first diagnosis and primary sitCy Cook County, III., 19$7 


Primary site 

Un¬ 
der 6 

6-11 

12-17 

18-23 

24-29 

30-35 

36-41 

42-47 

48-53 

64-59 

60 

and 

over 

Un¬ 

known 

Total 

Bucc?al cavity, pharynx... 

93 

65 

21 

8 

9 

8 

4 

3 

2 

1 

2 

1 

217 

Lip . 

12 

7 

1 

3 

4 

8 

1 

2 

1 


1 


35 


30 

27 

6 

4 

2 

1 

1 

1 





72 


5 

1 

1 

1 



1 






9 


12 

6 

5 


i 

1 




1 



26 


12 

8 

2 



2 



1 




25 

Olbem... 

22 

16 

•6 


2 


1 




1 

1 

50 

Digestive tract. 

1,358 


106 

35 

18 

18 

10 

r 

1 

r 

17 

5 

Tw9 

Esnphfle;iis 

110 

23 

8 

2 

1 

1 


1 



1 

1 

1^ 


620 

100 

29 

10 

6 

6 

2 



2 

6 

1 

601 

Intestines _ _ 

329 

53 

35 

5 

4 

4 

3 

2 

1 


6 

2 

444 


171 

47 

28 

15 

6 

6 

4 



1 

3 

1 

282 


138 

30 

3 


1 

1 

1 




1 


175 


73 

18 

2 

8 




1 





97 

Of.hArs 

17 

4 

1 










22 







___ 



— 

— 




Resjjiratory system. __ 

268 

61 

25 

B 

4 

2 





r 

1 

m 















Tjfirynv 

43 

22 

12 

1 


1 







79 

Liings^ plApra 

709 

34 

10 

4 

s" 






s 

1 

264 

others. 

16 

5 

3 


1 

i 







26 

Genlto-urinory system_ 

606 


95 

39 

87 

12 

13 

r 


T 


2 

Two 

Uterus_ 

188 

96 

49 

24 

14 

6 

g 

2 

4 

1 

10 


401 

Xidneys _ _ 

53 

15 

5 

3 

8 


1 




2 


82 

Bladder_ 

130 

33 

9 

1 

4 

2 

2 

3 

1 

1 

3 


189 

Prostate_ 

130 

42 

14 

7 

11 

3 

1 

1 


1 

3 

1 

223 

others _ 

96 

40 

18 

4 

5 

2 

1 

2 




1 

174 















Breast__ 

161 


37 

28 

19 

13 

8 

f 

6^ 

5 

82 

3 

873 

Skin _ 

39 

23 

7 

9 

8 



8 

3 

1 

4 


92 

Brsdn___ 

35 

7 

2 


1 






1 

i 

47 

BnnAS (Av/*ftpt 

33 

17 

11 

1 

2 


1 


1 


2 

2 

70 

others. 

137 

43 

25 

9 

6 

2 

2 


2 

1 

4 

3 

233 

Total. 

2,720 

788 

329 

134 

98 

55 

88 

27 

20 

14 

88 

18 

4,329 


DISABLING MORBIDITY AMONG INDUSTRIAL WORKERS, 
FINAL QUARTER OF 1939 AND THE ENTIRE YEAR' 

By William M. Gapafer, Senior Statistician, United States Public Health Service 

The basic data upon which this paper depends are derived from 
periodic reports on sickness and nonindustrial injuries causing dis¬ 
ability lasting more than 1 week among approximately 170,000 male 
members of industrial sick benefit organizations. These organiza¬ 
tions comprise mutual sick benefit associations, group insurance 
plans, and company relief departments. The companies are located 
in Pennsylvania, Illinois, Massachusetts, Connecticut, New York, 
Ohio, Maine, South Dakota, New Jersey, and Canada. 

The year 1939 .—^According to table 1 the frequency for 1939 of 
all sickness and nonindustrial injuries causing disability for 8 con¬ 
secutive calendar days or longer was 88.8 per 1,000 men, a slight in¬ 
crease when compared with the corresponding frequency (82.2) for 
1938. The cause group principally responsible for this increase 


1 Prom the Division of Industrial Hygiene, National Institute of Health. For the third quarter of 1939 
see Public Hbaith Rebobts, 55: IS January 5,1940). 
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appears to be influenza and grippe, with a frequency of 16.5 in 1939 
and 9.9 in 1938, the former rate reflecting primarily the first quarter 
rate of 40.0. 

Table 1 .—Frequency of cases of sickness and nonindustrial injuries lasting 8 con^ 
secutive calendar days or longer among male employees in various induslHeSt hy 
cause, the fourth quarter of 1989 compared with the fourth quarter of 1938, and the 
fuU year of 1989 compared with thefuU years 1984-38, inclusive ^ 

[Male morbidity experience of industrial companies which reported their case.** to the United States Public 

Health SerWeeJ 


Annual number of cases per 1.000 males 


Cause (numbers in parentheses are disease title num¬ 
bers from the International List of Causes of Death. 
1920) 


Sickness and nonindustrial Injuries >. 

Nonindustrial injuries (103-198, 201-214). 

Sickness».. 

Kesplratory diseases__ 

influenza and grippe fll).. 

Bronchitis, acute and chronic (106).. 

Diseases of the pharynx and tonsils (llfia). 

Pneumonia, all forms (107-109). 

Tuberculosis of the respiratory system (23).,. 
Other respiratory diseases tl04,106,110-114).. 

Nonresplratory diseases. 

Dicesllve diseases. 

Diseases of the stomach, except cancer 

(117,118). 

Diarrhea and enteritis (120).... 

Appendifitis (121).. 

Hernia (I22a). 

Other digestive diseases (116b, 116,122b- 

129). 

Nondigestlvo diseases.. 

Diseases of the heart and arteries, and 

nephritis (90-99,102.130-132). 

Other genitourinary diseases (133-138)_ 

Neuralda, neuritis, sciatica (87a). 

Neurasthenia and the like (part of 87b)... 
Other diseases of the nervous system 

(78-36, part of 87b). 

Rheumatism, acute and chronic (66,67)-— 
Diseases of the organs of locomotion, 

except diseases of the joints (166b). 

Disc^ascs of the skin (161-163). 

Infeelious and parasitic disease's (1-10, 

12-22, 24-33, 3(W4).. 

All other diseosi's (46-6^ 68-77,88,89,100, 
101, 103, 164-1660, 167,162)....- 

Dl-do0no(l and unknown causes (200)_ 

Average number of males covered in the record...,.,_ 

Number of organisations..... 


Fourth quarter 

Full year 

1939 

1938 

1039 

1938 

1934-38 

77.2 

81.4 

88 8 

82.2 

87.9 

10.2 

10.6 

10.2 

110 

11.6 

67.0 

70.8 

78.6 

712 

78.4 

27.5 

28.2 

34.1 

28 6 

31.8 

10.3 

10.8 

16.5 

9.0 

14.1 

4.8 

6.1 

4.2 

4.3 

4.2 

3.7 

3.8 

4.4 

4.6 

4.4 

ao 

2.9 

3.0 

2.3 

28 

.6 

.8 

.7 

.9 

.9 

6.4 

4.8 

6.3 

4.7 

4.9 

37.9 

40.7 

42.5 

42.5 

427 

10.9 

13.4 

13.3 

13.4 

12 4 

32 

4.2 

3.6 

i.l 

28 

1.0 

1.1 

12 

10 

12 

3.7 

Z.5 

4.3 

4.0 

4.1 

1.0 

14 

16 

16 

16 

2.0 

8.2 

2.8 

27 

27 

27.0 

27.3 

29.2 

29.1 

20.3 

4.4 

4.1 

4.4 

4.1 

28 

2.0 

2.1 

2.3 

23 

24 

2.3 

2.2 

2.2 

21 

21 

1.0 

10 

10 

.9 

10 

1.0 

11 

10 

12 

12 

2.7 

3.3 

8.4 

3.7 

4.0 

2.8 

3.0 

2.6 

28 

29 

2.5 

2.6 

2.7 

8.0 

29 

1.6 

14 

2.1 

21 

26 

7.0 

6.6 

7.6 

6.9 

6.6 

1.6 

19 

2.0 

21 

24 

19a 211 

167,804 

177,333 

167,915 

161,103 

26 

20 

26 

26 



J In 1939 and 1938 the same orranjsatlons are Included: the rates for the years 1034-38, however, are based 
on records Orom the same 26 organizations and some additional reporting organirations. 

> Exclusive of disability flrom the venereal diseases and a few numerically unimportant causes of disability. 


Sie555«—40- 9 
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Of interest also is the increase of 30 percent shown by the annual 
frequency for pneumonia, all forms; however, when the rate for 1939 
is compared with the corresponding frequency for 1934-38 the increase 
becomes very much reduced. The question arises as to the relative 
position of the pneumonia rate for 1939 among the annual rates 
recorded for previous years. 

Pneumonia, 19S0-S9 .—The pertinent rates are given for the years 
1930-39 in the following table. In addition each annual rate is 
shown in terms of the average rate for the entire period. It will be 
observed that the annual rate for 1939 (3.0) is the highest recorded 
for the decade, while the lowest rate (1.8) occurred in 1933. The 10 
annual rates vary about a mean of 2.4, beginning with the relatively 
high rate of 2.6 in 1930, decreasing to 1.8 in 1933, gradually rising 
to 2.9 in 1937, dropping precipitously to 2.3 in 1938, and rising agam 
to the maximum of 3.0. 


Item 

1030-39 


1931 

1932 

1033 

1934 

1035 

1930 

1037 

1938 

1930 

Pneumonia rate per 1,000 

Ratio of rate to rate for 1030-30 . 

2 4 

1 00 

2 6 
108 

2 1 

0 88 


1 8 

0 7S 

1 9 

0 70 

23 

096 

2 6 
1.08 

2 9 

1 21 

2 3 

0 06 

3 0 

1 25 


Of interest is the variation of the annual rates in terms of the 
average rate for the entire 10 years. It will be seen that the rate 
varies within a band determined by the 25-percent defect for 1933 and 
the 25-percent excess for 1939. The initial rate of the 10-year period 
shows an excess of 8 percent, an excess which is again reached in 1936 
after a decrease and a rise. Thereafter the rate rises to an excess of 
21 percent for the year 1937. The following year, 1938, which was 
an unusually favorable year with respect to all causes, shows a defect 
of 4 percent which in 1939 becomes an excess of 25 percent. 

The years 19S4S8 .—A comparison of the rates for 1939 with the 
corresponding ones for 1934-38, which are shown in table 1, reveals 
only a slight difference for all sickness and nonindustrial injuries. 
However, the rates for influenza and grippe, and diseases of the heart 
and arteries, including nephritis, are unfavorable. 

Finai quarter of 19S9 .—^An examination of the fourth quarter 
frequencies shows favorable rates for 1939 as compared with 1938 for 
diseases of the stomach except cancer, hernia, and rhemnatism, acute 
and chronic. The rheumatic group, on the other hand, wWch is 
generally defined in these reports as including neuralgia, neuritis, and 
sciatica, rheumatism, acute and chronic, and diseases of the organs 
of locomotion, except diseases of the joints, shows only a small de¬ 
crease in frequency, namely, from 8.5 to 7.6. 
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THE NEED FOE INTENSIVE EDUCATIONAL CAMPAIGNS 
IN CANCER CONTROL 

For some years educational campaigns designed to enlighten the 
people regarding cancer ha\"e been conducted by the American 
Society for the Control of Cancer, the United States Public Health 
Service, the State health departments. State cancer commissions, and 
the American Medical Association. The fundamental purpose of 
such informational activity has been to encourage early diagnosis 
and treatment, to supplant misconceptions with helpM knowledge, 
and to overcome resort to quackery. In view of these efforts, it is 
oi interest to those so engaged, and of especial value in the orientation 
of future efforts, to have a measure of the success of educational 
campaigns and to know where they have failed. We have an index of 
this measure in the recent survey made by the American Institute of 
Public Opmion, in cooperation with the American Society for the 
Control of Cancer. 

The poll was made, by means of questionnaires, of men and women 
m all parts of the United States. Within the limits of the population 
surveyed, winch may have certain selective features but is assumed 
to be fairly representative, the lack of important, accurate, helpful 
information regarding cancer, as well as the amount of misinformation, 
is somewhat astounding. The following are the questions and the 
distributed percentages of the answers. 

1. Do you think that cancer is curcMef 

Percent 


Believed curable if treated in time__ 56 

Believed incurable___ 27 

Don’t know.-_ 17 


Since only 49 percent thought cancer to be curable in the survey 
made a year ago, the present figures indicate substantial improve¬ 
ment with i*espect to general knowledge on this point. Applying the 
difference in the perceaitages to the entire adult population, it is 
indicated that 5,500,000 more men and women have been reached 
with this important knowledge that may result in tlio saving of life. 

2. Do you think that cancer is contoAjious? 

Percent 


Believe cancer not contagious_,_ 57 

Believe it to be contagious_ 15 

Don’t know_ 28 


As 20 percent believed cancer to be contagious in the poU made 
one year ago, some improvement has been made in enlightenment on 
this point. 

3. W'Aaf do you think causes cancer? 

About one-half of the persons polled had some theory, while the 
other half had no opinion. The most frequently named causes, in the 
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order mentioned, were bruises, injuries, constant irritation of body 
tissues, sores, and tumors. Other replies revealed a mixture of sound 
information and error. 

The next question is one in which the results of the poll especially 
indicate a field for greater educational effort. 

4. Do you happen to know any oj the symptoms of cancer? The 

replies were: 

Ptrcent 

Yes.-.....-.-. 38 

No___ 62 

These figures would indicate that only a little more than one-third 
of the people in the United States have yet been educated to recognize 
the symptoms of cancer. 

5. Do you think that there is anything shameful in haring cancer? 

Ptrcent 

No...... 98 

\cs.....-.—.- 2 

It is an encouraging and optimistic note to know that people 
no longer consider it a disgrace to be afficted with cancer, and are 
thus less likely to conceal it and more likely to secure early treatment. 

The replies to the next question were not only of interest with 
respect to general knowledge regarding cancer, but they very forcibly 
reveal the effect, on the public mind, of the open attack on the venereal 
diseases. A year ago 76 percent of the persons polled considered 
cancer the greatest public health problem, whereas in the present 
survey syphilis took the lead. The question, however, may be open 
to some criticism regarding interpretation. It was 

6. In your opinion which of the following-named diseases is the most 

serious public health problem? The replies were: 

Percent 


Syphilis- 46 

Cancer_ 29 

Tuberculosis_ 16 

Infantile paralysis_ 9 


Although the results of the poll show encouraging progress in 
public enlightenment regarding cancer, they also reveal that wide¬ 
spread misconceptions still prevail and that much work stUl remains 
to be done. 

With regard to curability of cancer if detected in time, there is 
yet much to be done in the diffusion of helpful knowledge. It would 
be interesting to learn how many people are aware that there are 
today only two known methods of treatment—surgery and radi¬ 
ation—and how many believe in the eflB.cacy of salves and serums. 

With regard to opinions on the causes of cancer, the survey reveals 
the prevalence of many misconceptions. The much publicized and 
absolutely erroneous idea that aluminum cooking utensils are respon- 
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sible still persists and is apparently difficult to eradicate. The same 
is true of some other alleged causes. 

While research workers are actively engaged in solving the mystery 
that still surrounds the etiology of cancer, and attemptmg to devise 
specific measures for treatment and prevention—^hopos that, in view 
of the multiple fields of intensive research, may in the future be 
realized—it is incumbent upon public health authorities and others 
concerned with public health education to disseminate useful, practical 
knowledge regarding the disease and to spread the gospel of hope. 

Diagnostic service and treatment facilities are being provided in 
many clinics throughout the country. In 1939 the American College 
of Surgeons had records of at least 30,000 cancer patients who had 
remained cured for a 5-year period. In 1938 cancer caused nearly 
150,000 deaths in the United States. It is estimated that ideal 
application of present knowledge of control would reduce the cancer 
mortality rate by 25 percent. Help for the other 115,000 fatal cases 
annually must depend upon the acquisition of new knowledge through 
research. 


COURT DECISION ON PUBLIC HEALTH 

Guaranty to dealer that a food or drug is not adulterated or misbranded 
under a Statens statutes, —(Massachusetts Supreme Judicial Court; 
Commonwealth v. Johnson Wholesale Perfume Co,, Inc,, 24 N.E.2d 8; 
decided December 1, 1939.) The defendant company sold to an 
inspector of the State department of public health a drug which was 
''adulterated or misbranded’' within the meaning of a statute dealing 
with the adulteration and misbranding of food and drugs. The 
defendant sold the drug in the original unbroken package in which it 
had received the same. The statute provided that no dealer should 
be prosecuted, under sections of the statute dealing with adulteration 
or misbranding, for selling any article of food or drug in the original 
imbroken package in which it was received by him if he could establish 
a guaranty by the wholesaler, jobber, manufacturer, or other person 
residing in the United States, from whom he purchased the article, to 
the effect that the same was not adulterated or misbranded within the 
meaning of the State laws. The statute also provided that such 
guaranty, to afford protection, should contain the name and address 
of the person making the sale of the article to the dealer. A regulation 
of the State department of public health required that a guaranty 
given under the statutory provision should also, in order to protect the 
person receiving it, be signed by the party selling to the dealer. 

The defendant company had a guaranty covering the drug sold to 
the health department inspector, which guaranty complied witk the 
provisions of the statute but did not comply with the department’s 
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regulation in that it was not signed by the guarantor. The question 
presented to the supreme court was whether the lack of the guarantor’s 
signature deprived the defendant of the immunity from prosecution 
given by the statute. In deciding in the defendant’s favor the court 
said that it thought that the language of the statute, viewed with the 
history of the statutes giving immunity to dealers, adequately indi¬ 
cated that the legislature intended to give the protection of the 
immunity statute to a dealer who had a guaranty of the kind described 
in the statute without requiring that the guaranty be signed. A con¬ 
cluding paragraph of the opinion read: 

The statute in section 193 has specified fully the requirements of the legislature 
as to the character of a guaranty which shall afford immunity from prosecution 
to a dealer who has sold the articles mentioned in the statute and made a signed 
guaranty unnecessary. When a subject has been fully regulated by statute an 
administrative board cannot further regulate it by the adoption of a regulation 
which is repugnant to the statute. ♦ 


DEATHS DURING WEEK ENDED MARCH 23, 1940 

(From the Weekly Health Index, issued by the Bureau of the Census, Department of CommerceJ 



Week ended 
Mar. 23, 1040 

Correspond¬ 
ing week, 1939 

Data from 8S large cities of the United States. 

Tnl^l dAAt.h.q, _ 

8,964 

0,1«« 

113,972 

403 

567 

6,107 

65,910,665 
12; 988 
10 3 
10.7 

0,213 

Avfirftgp. fnr3prinrypars __ 

Total rteathg, lirsf: weeks of year_ 


Dpftthfi iindpr 1 ypar of Age . _' 

Average fffl* S prior years _ _ _ _ . 

Deaths under 1 year of age, first 12 weeks of year... 

Data from indnstrim insurance companies: 

Policies in _ _ _ _ n v 

6,667 

67,733,216 

17,850 

18.7 

11.2 

Number of death claJms.. _ 

Death claims per 1,000 policies in force, annual rate.. 

Death claims per 1,000 pohdes, first 12 weeks of year, annual rate_ 














PREVALENCE OF DISEASE 


No health department, State or local, can eifectivehj prevent or control disease withotU 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED APRIL 6, 1940 

Summary 

The incidence of each of the 9 diseases reported to the United States 
Public Health Service weekly by telegraph by the State health 
officers was below the median expectancy (1935-39) for the current 
week with the exception of poliomyelitis. All of these diseases except 
measles, poliomyelitis, and whooping cough showed a decrease from 
tlie preceding week, and all except poliomyditis and scarlet fever were 
below the figures for the corresponding week last year. 

The accumulated totals for the first 14 weeks of the current year, 
the period ending with the current week, are below the median ex¬ 
pectancy for all of these diseases except influenza and poliomyelitis. 
As a further indication of favorable health conditions in the United 
States so far this year, the total munber of deaths and infant mortality 
in 88 large cities, as reported to the Bureau of the Census, up to 
March 30, are below the figures for 1939. Neither in 1939 nor in the 
current year, however, are these figures as low as in 1938, a year 
which recorded the lowest mortality rate in the history of the country. 

While the incidence of all of the nine important communicable 
diseases included in the following table is low, especially favorable 
conditions obtain with respect to diphtheria, measles, meningococcus 
meningitis, scarlet fever, smallpox, and typhoid fever. The accumu¬ 
lated total for smallpox is less than one-fourth, of measles less than 
one-half, and of meningococcus meningitis less than one-third of the 
median expectancy for the 5-year period 1935-39, while diphtheria is 
about 64 percent and typhoid fever about 66 percent of the median. 

For the current week, 14 cases of endemic typhus fever were 
reported, 2 cases of encephalitis in South Carolina, 1 case of undulant 
fever in Maryland and 1 in Utah, and 3 cases of Rod^ Mountain 
spotted fever in western States. California and Texas eadi reported 
4 cases of poliomyelitis. 
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Telegraphic morbidity reports from State health officers for the week ended April 6, 
19/iOj and comparison with corresponding week of 1939 and 5~year median 

Tn these tables a zero Indicates a definite report, while leaders imply that, although none were reported, 
cases may have occurred. 



Diphtheria 

Influenza 

Measles 

Meningitis, 

meningococcus 

Bivldon and 

Week ended 


Week ended 


Week ended 


Week ended 


State 



Me- 



Me- 



Me- 



Me- 




dlan. 



dian, 






dlon. 


Apr. 

Apr. 

1985- 

Apr. 

Apr. 

1935- 

Apr. 

Apr. 

1935“ 

Apr. 

Apr. 

1935- 


e. 

1 

39 

6. 


39 

6, 

8, 

89 

6, 


39 



1939 


1940 

1939 


1940 

1939 


1940 

1939 


NEW ENQ. 







m 







1 

8 

1 


73 

6 


15 

92 

0 

0 

0 


1 

0 

0 



1 ■■ ■ 

We 

3 

29 

0 

0 

0 


0 

1 

0 


mm\ 

1 $ 

Hk 

4S 

45 


0 

0 


0 

2 

8 



1 ■■ ■ 


949 

786 

1 

0 

1 


0 


0 

HBBjj 

■HUB 

1 ■■ ■ 



48 

0 

1 

1 

Connecticut.— 

0 

0 

4 

8 

10 

10 

83 


799 

1 

0 

2 

HID. ATL. 













New York_ 

18 

IS 

33 

*11 

122 



1,563 

2,909 

1 

3 

10 

New Jersey_ 

1 

9 

13 

6 

3 



34 

1,662 

1 


1 


24 

28 

37 





151 

721 

7 

4 

5 

B. NO. CEN. 













Ob’o 

12 

12 

14 

67 


16 

25 

18 

424 

0 

0 

4 

fndiftUft. - _ 

6 

16 

13 

16 

69 

69 

59 

23 

137 

5 


5 

Illinois__ 

22 

27 

37 

22 


61 

63 

33 

85 

0 

2 

2 

Michigan *. 

3 

12 

12 

22 

20 

12 

888 

409 

409 

0 

1 

1 

Wisconsin..- 

1 

1 

2 

175 

533 

49 

Kgd] 

657 

657 

1 

4 

2 

W. NO. CEN. 













Minnesota. 

1 

2 

5 

2 

1 

1 


408 

361 

0 

1 

1 

Iowa. 

2 

10 

8 

4 


6 

185 

231 

194 

0 

0 

1 

Missouri. 

9 

17 

23 

4 

11 

56 

29 

18 

55. 

0 


1 

North Dakota. 




12 

124 

24 

5 

79 

24 

0 

1 

0 

South Dakota *., 




5 

43 


3 

179 

2 

0 

0 

0 

Nebraska . 

6 

1 

1 




13 

173 

127 

0 

0 

1 

Kansas.. 

5 

3 

5 

19 

32 

6 

683 

43 

43 

1 

1 

1 

so. ATL. 













Delaware . ^ 

1 

0 

1 


bhh 


3 


22 

0 

0 

0 

Maryland >_ 


1 

6 

25 

12 

16 

5 

497 

292 


0 

5 

Dist 

1 

5 

5 


3 

1 

2 

167 

72 



3 

Vfrplma 

16 

15 

13 

292 

759 


82 

479 

488i 


3 

6 

West Virginia*_ 

9 

8 

8 

171 

528 

120 

7 

21 



1 

8 

North Carolina_ 

17 

15 

15 

33 

34 

84 

163 

810 

342 


2 

4 

South Carolina >_ 

S 

2 

2 

652 

846 

303 

16 

32 

39 


1 

1 

Georgia*.. 

8 

4 

4 

168 

88C 

844 

ISO 

194 



1 

1 

Florida__ 

6 

7 

7 

6 


2 

124 

160 

77 

0 

0 

1 

E. SO. CEN. 













KATit-ncky 

4 

7 

8 

13 

2i3 

36 

146 

19 

448 

1 

0 

6 

Tennessee. 

1 

5 

5 

KB 

KB 

141 

84 

83 

82 

1 

3 

5 

Alabama *. 

5 

Id 


172 

971 

64i 

iia 

169 

169 

1 

2 

7 

** - - -- 

8 

4 

4 







2 

2 

1 

W. so. CBN. 













Arkansas. 

3 

2 

« 

134 


82 

10 

47 

47 

8 



Louisiana.. 

( 

1] 

1 

4! 

11 

11 

34 

151 

67 

0 



Oklahoma. 

i 

1 

li 

et 

301 


17 

m 

112 

1 


2 

Texas ». 

24 

30 

42 

882 

2,28^ 

792 

890 

301 

423 

6 


2 

MOimtAlH 













Montana *_ 

S 

0 

K 


« 

32 

16 

191 

39 



Kl 

Idaho 

: 

( 


J 

11 

4 

86 

12J 





Wyoming_-_ 

1 


0 

1 



43 


46 

0 



CmoTftdo # 

15 

17 


34 



81 

298 

166 

0 



TCaw MaxIco __ _ 


1 

3 



14 

SO 

84 

54 

n 

0 

0 

ArlxonA. _ _ _ 

0 



122 

827 

9C 

104 

11 

63 

i^^Br 

0 

1 

TTtfth 1 

c 


c 

4 

102 


498 

102 

33 

0 

0 

0 

PACIFIC 













Washington. 

Hr 

c 


2 


1 

IBVTc 

643 

262 

5 

1 

1 

Oregon _ 




25 

182 

1 81 

'692 

54 

54 



1 

California ».. 

m 

H 


151 

123 

t 12S 

^2 

2,632 

1,313 

2 

2 

5 

Total_ 

m 

m 


8,412 


1 3,931 

9.381 

13,447 

18,447 

89 

87 

139 


UBQE 

i| 6,901 

n 8,i4i 

1152,441 

1128,38e 

(108,241 

r86,2SC 

181,278181,278 

IK 

llT 



See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended April 6^ 
1940, and comparison with corresponding week of 1989 and 6~year median —Con. 


Poliomyelitis 


Typhoid and 
paratyphoid fevor 



Division and 
State 


Maine. 

New Hampshire 

Vermont.. 

Massachusetts.- 
Bhode Island... 
Connecticut.. 


New York.. 

New Jersey_ 

Pennsylvania-_ 

B. NO. CBN, 

Ohio. 

Indiana- 

Illinois. 

Michigan*. 

Wisconsin. 


Minnesota_ 

Iowa.. 

Missouri. 

North Dakota. 
South Dakota 
Nebraska. 


Delaware__ 

Maryland *. 

Dlst. of Col_ 

Virginia. 

West Virginia *. 
North Carolina. 
South Carolina * 

Georgia *. 

Florida. 

B. so. CBN. 

Kentucky. 

Tennessee. 

Alfthuma. 

Mississippi 

W. so. CNN. 
Arkansas. 

Louisiana_ 

Oklahoma. 

Texas *. 


Montana f 

Idaho.. 

Wyoming. 


New Mexico 

Arizona_ 

Utah«.. 


Washington.. 

Oregon *_ 

California 


0 57 37 37 

0 20 30 53 

1 123 182 208 

17 5,188 4,355 6,092 


3 4 15 2 0 0 

0 6 6 0 4 3 

0 0 9 4 1 2 

47 218 261 78 115 128 


Uweeks- 375 2U 203 66^711 7^ 326 05,874 1,001 5^115! 4,333 1,080| 1,642^ 1,642 


See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended April 6, 
1940jand comparison with corresponding week of 1989 and S-year median —Con. 



Whooping cough 

Division and State 

Whooping cough 

Bhisionand State 

Week ended— 

Week ended— 

Apr. 6, 
1940 

Apr. 8, 
1939 

Apr. 6, 
1940 

Apr. 8, 
1939 

IfEW ENG. 



so. ATL.—continued 

■■I 


Maine. 

61 

86 




Now TTampshirfi ,__ 

21 

1 

South Carolina *. 

31 

97 

Vermont ' __ _ 

31 

44 

Opnrgift* _____ 

42 

29 

Mflftuifthpfipttfl ,, , 

182 

206 

Plftrfdft _ _ 

1(1 

58 

Rhode Island. 

8 

54 




Connecticut. 

26 

85 

S. SO, CEN. 



MU). ATI. 



Kentucky. 

11.) 

13 




Tonnt'f.soe. 

4.3 

13 

New York_ 

401 

501 

Alabama ®.. 

23 

39 

New Jersey _ 

116 

234 

Mississippi **.. 



Pennsilvania. 

270 

262 







W. so. CEN. 



E. NO. CEN. 






Ohio 

180 

133 

Arkansas. 

3 

33 

Indiana . _ 

21 

38 

Louisiana. 


2 

TlUnnia 

148 

256 

Oklahoma. 

10 

4 

M ichicon *_ 

114 

148 

Texas *.-.. 

281 

108 

Wisconsin. 

82 

279 






MOUNTAIN 



W. NO, CEN. 









Montana*. 

6 

6 

Mhmeanta __ _ 

30 

22 

Idaho ... 

s 

2 

Tow a _ _ _ 

11 

10 

Wyomin*;.--.-. 

3 

’ 0 

Mi&sonri _ _ __ 

33 


Colorado^ . 

2 

60 

North Dakota .. 

0 

25 

Vpw Movfpft _ _ _ 

70 

8 

Riinth DaVotn J 

5 

2 

AH7nnft .. __ __ 

30 

0 

NL»>ros.ka 

1 

8 

ntiih i .. 

1U9 

22 

Kansas. 

32 

19 







PACIFIC 



so. in. 


t 

Washington. 

64 

15 

Delaware. 

15 

11 

Oiremni 4 _ 

20 

12 

Maryland 1.. 

210 

25 

rjillfMrnift 3 _ 

372 

152 

Dial nf Pnl 

14 

33 




Virginia .. 

58 

51 

Tntjil 

3,521 

3,562 

Wnsf Vlrolnia 3 

124 

1 34 
203 



North Carolina. 

106 

Uw<»t*kfl _ . . _ 

^ 41,351 

""sMil 






^ Kew York City only. 

»Period ended earli(*r than Saturday. 

» Typhus fever, \keok ended Apr. 0,1940,14 cases as follows: South Carolina, 2; Georgia, 3; Alabama, 
8; Miss ssippi, 1; Texas, 4; California, 1. 

* Rocky M'’untain‘Spotted fever, week ended Apr. 6,1940,8 cases as follows: Montana, 1; Oregon, 9. 

> Colorado tick fc\or, week ended Apr, 6,1940, Colortulo, 9 cases. 
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WEEKLY EEPOBTS FROM CITIES 

City reports for week ended March 1940 

This table summarizes the reports received weekiy from a selected list of 140 cities for the purpose of show¬ 
ing a cross section of the current urban Incidence of the communicable diseases listed in the table. 


State and city 


Dlph- Mear 

tharla--1 sics 

Cases Deaths 
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City reports for week ended March 2$, IQJfl —Continued 


Stato and city 

Diph¬ 

theria 

cases 

Influenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

Sm^- 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 


B 

Cases 

Deaths 

fever 

cases 

fover 

cases 


Minnesota; 












Duluth.. 

0 


1 

104 

1 

1 

0 

1 

0 

0 

26 

Minneapolis 

St. Paul _ 

0 



1 

3 

14 

0 

1 

0 

2 

79 

0 


0 

3 

7 

10 

0 

0 


0 

GO 

Iowa: 












Cedar Hapids. _ 
Davenport 

Des Moines. 

0 



17 


1 



0 

1 


0 



9 


3 

Bi 


0 

0 


1 



4 

mmn 

4 

HI 


0 

0 

41 





0 


0 

^■3 


0 

0 



1 





2 

0 


0 

0 


Missouri: 


mum 

■1 



3 




Kansas City.— 

0 

1 

^Kl 


5 

22 

0 

0 

0 

99 

Rf-_ ,Tft«w»nh 

0 


1 


2 

2 

0 

0 

0 

1 

24 

pt. T^fiis . _ 

1 


0 


10 

19 

0 

7 

0 

11 

188 

Norih Dakota: 











8 

Farffo. 

0 



2 


0 

0 

0 

0 

0 

Grand Forks... 
Mtnot _ 

0 



0 


0 



0 

0 


__ 1 


0 

1 

mmoi 

2 

Hi 

HI 

0 

0 

7 

South Dakota; 








H| 


2 



0 



0 


0 

0 


0 


Nebraska: 


mm 

mumij 


mm 

2 







1 





0 


0 

0 


Omaha_ 

0 


iiiiiffill 

4 

6 

7 

0 

2 

0 

1 

68 

Kansas: 












Lawrence 

0 


0 

0 

0 



0 

0 

0 

6 

Top uVa 

0 


0 

1 

3 



0 

0 

0 

12 

Wichita_ 

1 


0 

268 

4 




0 

2 

25 

Delaware: 






■ 

■ 

■1 



32 

WllminKton.... 

0 



0 

4 

2 

^■1 



3 

Maryland; 





26 



8 


242 


Baltimore. 

0 

18 


1 

13 

0 

0 

237 

Cumberland ... 

0 



0 

0 

0 

0 


0 

0 

13 

Fredt'rick. 

0 


0 


0 

0 

0 

0 


0 

1 

Dist. ofOol; 






37 


10 




Washington.,.. 

Virginia: 

Lynchburg_ 

Norfolk . 

13 

2 

mi 

1 

1 

13 

0 

1 

14 

6 

198 



0 



0 

0 

0 

0 

0 

9 

1 

36 




2 

0 


0 

0 

33 

Richmond_ 

0 





1 



0 

1 

63 

Roanoke __ 

0 


0 


2 

1 

0 

0 

0 

0 

11 

West Vinrinia: 












Charleston. 

1 

8 

0 

Hi 

5 

1 

0 

1 

0 

0 

16 

Huntington.... 
Wheeling .... 

1 





2 

0 


0 

0 


0 


mgmja 

0 

8 

1 

0 

mmj« 

0 

0 

28 

North Carolina: 











Gastonia _ 

0 



0 



0 


0 

0 


Raleigh .... 

■Wilmincton * . 

1 



0 


0 

0 

1 

0 

0 

17 

0 



0 



0 

i^Bl 

0 

0 

16 

W^inston-Salem. 

0 



0 


2 

0 

2 

0 

0 

22 

South Charleston: 












Charleston 

0 

18 

2 


0 

0 

0 

1 

0 

0 

19 

Ploreme . 

0 

8 

1 



0 

0 


0 

0 

14 

Greetavllle .. 4 ... 

0 


0 



0 

0 

^^Bl 

0 

0 

6 

Georgia: 












Atlanta . 

1 

16 

2 

18 



0 

7 


2 

91 

Brunst^ ick. 

D 



1 



0 



0 

1 

Savannah---.... 

Florida* 

0 

19 

■ 

2 

8 

2 

0 

2 

!■ 

0 

40 

42 

Miami _. _ 

1 

2 


1 






0 

Tampa. 

X 

3 

2 

80 



Hi 

^Bl 

0 

0 

28 

Kentucky: 






■1 





Ashland . .. . 

0 

2 


4 



^bI 

0 


7 

6 

Covin^nn 

0 



0 




0 


0 

14 

Lexlnjrton_ 

0 

- 


0 





Hi] 

1 

18 

Louisville_ 

0 

■ 

0 

3 



HI 


Hi 

26 

62 

Tennessee* 






1 1 


KnoTville 

0 

1 


1 



0 

0 


0 

38 

Memphis 

0 



7 


^^Kft 

0 

5 


12 

90 

Kashrillfi. 

0 



1 

8 

1 

0 

4 

0 

2 

62 

Alabama; 











Birmingham... 

1 

$ 

3 

3 

3 

0 

0 

6 


0 

69 

Mobile . 

0 

4 

1 

2 

8 

0 

0 

2 

0 

0 

22 

Montgomery... 

Arkansas* 

1 

5 


10 


2 

0 


0 

0 






m 






Fort Smith_ 

0 

3 


0 



0 



0 


Little Rock_ 

0 

S 

1 

2 

6 

Hi 

0 

Mm 

i 0 

0 
























































































663 

City reports for week ended March 1940 —Continued 


April 12,1940 


State and city 

Diph¬ 

theria 

Influenza 

1 

Mea¬ 

sles 

Pneu- 
I monio 


cases 

Cases Deaths 

cases 

deaths 


Louisiana: 

Lake Charles—. 
New Orleans.— 

Shreveport. 

Oklahoma: 

Oklahoma City. 

Tulsa . 

Texas* 

Dallas. 

Fort Worth-... 

Galveston. 

Houston . 

Son Antonio.—. 

Montana: 

Billinas . 

Great Falls_ 

Helena. 

Missoula. 

Idaho: 

Boise. 

Colorado: 

Colorado 

Springs. 

Denver. 

Pueblo. 

New Meuco: 

Albuquerque— 

Utah: 

Salt Lake Clty. 

Washlngton: 

Seattle. 

Spokane.—. 

Tacoma. 

Oregon: 

Portland. 

Salem. 

California: 

Los Anpteles— 

Sacramento. 

San Francisco,- 



Meningitis, PnUft. 
meningococcus 
State and city __ 

Oases Deaths 


State and dty 

Meningitis, 

meningococcus 


Oases 

Deaths 




EncephnllHs, epidmir or letharffic.-’Casw: Baltimore, 1; Great Falls, t 
Pelloffra.—Oases: Birmingham* 2. 

Typhus fever.—Casett: Mobile, 1; Fort Worth, 1. 




















































































FOREIGN REPORTS 


CANADA 

Mamtoba—Typhoid fever, —Under date of March 28, 1940, it was 
reported that 44 cases of typhoid fever had been hospitalized in the 
city of St. Boniface, Manitoba, Canada. The reported area of infec¬ 
tion was centered in St. Boniface and in the adjacent rural district of 
St. Anne. 

Provinces—Communicable diseases—Weeks ended March 2 and 5, 
19JfO .—During the weeks ended March 2 and 9, 1940, cases of cer¬ 
tain communicable diseases were reported by the Department of 
Pensions and National Health of Canada as follows: 


Week ended March 2, 1940 


Disease 

Prince 

Edward 

Island 


New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

■ 


Perehrospinal meningitis 



1 

2 






H 

Chicken .-I_ 


15 

16 

295 

451 

58 

26 

7 

105 


Piphthprift,, _ 



2 

23 

1 

n 

3 



40 

Dysentery_ 




6 





■HIIIIH 

6 

TniftnPTiTft _ 


46 



31 

2 



mam 

148 

\Tefl5;1es 



1 



H!!! 

130 

7 



Mumps_ 




■rrl 

389 


84 

1 



PTifinmnnia _ . 


10 


bH 

22 

L ^ 

3 




pplirnnwHtfS , _ ___ 







1 




SCiirlct fever_ 


7 

5 


187 

13 

30 

26 

8 


Tmehonift 




Mi 



1 




Tuherculo'^is.___ - 


9 

16 

82 

48 

4 


1 

■PIPIIIIII 


Typhoid and pnraty- j 
T)h()i(i fever _ 



1 

15 


1 



HB 


Who )i)in£! cough . 


4 


137 

k 

34 

02 

ii 

17 



Note,— -No eases of the abo\o diseases ore reported from prince Ed\\ard Island for the above pt‘riod. 


Week ended March 1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bnms- 

w'ick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 

1 









1 

Chickenpox_ _ 


16 

1 

183 

430 

21 

55 

1 

102 


Diphtherift , 


1 

1 

15 

2 

3 

3 


26 

Dysentery. 




2 






2 

InlRoenyft ^ . 


57 



174 

1 



135 

367 




1 

138 

mm 

678 

78 

1 

61 

1 777 

Mumps .. _ 


2 


52 

492 

13 

18 


2 

'579 

Pneumonia_ 

5 

8 



31 

2 



8 

54 

Scarlet fever. 

1 

17 

•8 

77 

197 

14 

7 

4 

9 

834 

Trachoma . _ 







2 


5 

7 

Tuberculosis. 

1 


14 

53 

59 

5 




149 

Typhoid and paraty- 
pnoid fever. 



1 

9 

1 

8 




14 

Wpooping cough. 


33 

2 

138 

158 

25 

38 

4 

18 

416 


( 664 ) 
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CUBA 


April 12,1940 


Provinces—Notifiable diseases—4 weeks ended March J?, 1940 .— 
Durmg the 4 weeks ended March 2, 1940, cases of certain notifiable 
diseases were reported in the Provinces of Cuba as follows: 


nisoase 

Pinar 
del Rio 

Habana 

Matan- 

zas 

Santa 

Clara 

Caraa- 

gucy 

Oriento 

Total 

Pfl-TIfiAT 

4 

2 

2 

5 


5 

18 

Chickenpox_ 

2 

13 

7 

6 

1 

1 

30 

Diphtheria. 

2 

13 

1 

1 

2 

2 

21 

Hnnkwftrm disease 


31 





31 


1 




2 

2 

6 


12 



34 

6 

37 

89 

Meesles _ 


1 

1 

1 

1 

4 

pnlinmyelitis. 




1 


3 

4 

fInttrlAt rever .. i 


2 

8 



5 

Tuberculosis. 

17 

30 

29 

36 

12 

30 

100 

Typhoid fever_ 

Whftftplng cough. 

15 

60 

6 

18 

1 

16 

44 

149 

1 

Yaws 






5 

5 










ITALY 

Communicable diseases—4 u^eeks ended December SI, 19S9. —For the 
4 weeks ended December 31, 1939, cases of certain communicable 
diseases were reported in Italy as follows: 


Disease 

Dec. 4rl0 



Dec. 26-31 


11 

s 

9 

13 

Cerehrosninal meninffitis __I 

29 

18 

33 

28 


314 

402 

327 

214 



801 

685 

642 

6 


9 

23 

18 

D^nterv fbaeillarvl ^ _ ' _ _ _ _ 1 

2 

2 

2 


21 

7 

40 

14 


3 


1 

1 

__ 


mmmm 

768 

692 

Mumna — 



164 

135 


06 

80 

62 

46 


37 

48 

30 

30 


36 

26 

29 



284 

2n 

24^ 

169 


388 

404 

297 



31 

34 

39 

28 


263 

264 

234 

184 



SWITZERLAND 

Communicable diseases—January 1940. —During the month of 
January 1940, cases of certain communicable diseases were reported 
in Switzerland as follows: 


Disease 

Cases 

Disease 

Gases 

OerebrospiTi p.1 TnpniTjgit.ii* _ _ 

77 


1 

fJhfftlrflTipnT _T_ _ __ _ 

187 


12 

Dlphthc^a and croup__ 

62 

L Scarlet'fever_ 

, 480 

flArmUTI TTIAftfllM 

30 


200 

TnflllATlML ___ 

4,602 


0 

MAfviiies_ 

1,574 

120 


' 1 

Mumpa.— _ _ _ 

1 Whoonlnff Gouvh_ 

360 




































































































































AprU 12,1940 


666 


YUGOSLAVIA 

Notifable diseases—4 weeks ended February 25, 1940 .—^During the 
4 weeks ended Febniaxy 26, 1940, certain notifiable diseases were re¬ 
ported in Yugoslavia as follows: 


Disease 

Cases 

Deaths 

Disease 

Cases 

Deaths 

Anthrax 

16 

1 


g 

1 

Cot ebrftspin a1 rnA'pirigit.is 

415 

os 

PoliftTnyphtis - 

3 

1 

Diphthena Anri croiip __ 

546 


Scarlet fc\ er _ _ 

250 

4 

DihPntery _ _ ___ 

g 

1 


7 

5 

Erysipelas _ 

168 

g 

Tetanus - _ 

10 

6 


5 


Typhoid fever. - _ _ 

185 

26 

Leprosx __ 

1 


Typhm tei er _ 

68 

9 

Lethargic encephalitis.. 

2 






REPORTS OF CHOLERA, PLAGUE. SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note —A cumulati\e table gi\ing current infoimation regarding the world prevalence of quarantmable 
diseabes appeired in the Public Health Rlports of March 2d, 1940, pages 567~571 A similar table will 
appear m future issues of the Public Hl^lth Rbpobts for the last Fnday of each month 

Plague 

Bolitia — Correction .—correction has been received of a report of 
30 cases of plague in Bohvia during the period October 1 to December 
31, 1939, vihich was published in the Public He4lth Kbports of 
February 23, 1940, page 343. These cases were not plague but 
influenzal pneumonia. 

Smallpox 

Ja^an .—According to a report dated March 27, 1940, the total 
number of new cases of smallpox in Japan from January 1 to March 
25, 1940, was 262, of which 159 cases had occurred since March 16, 
1940. For the same period Tokyo reported 17 cases of smallpox and 
Osaka 29 cases. Compulsory vaccination was being carried out. 
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TULARAEMIA 

(Rabbit Fever) 

From the increasing number of human cases and deaths from tula¬ 
raemia (rabbit lever) occurring each year it is apparent that many 
who hunt, handle, or consume the flesh of wild rabbits are unaware 
of the danger to man which may lurk in the small body of this animal. 
It would be well for the public to note that in 1938 there were in this 
country 2,088 cases with 139 deaths from this disease. The majority 
of persons contracting the disease had skiimed or otherwise handled 
wild rabbits. During 1939, 2,200 cases were reported, and it is likely 
that the complete returns will show that approximately 150 deaths 
occurred among those cases. 

Historically, tularaemia is of great interest to us because our knowl¬ 
edge of the disease is almost whoUy the product of American scientiflo 
research. The condition, later to be known as tularaemia, was first 
described in 1910 by Dr. George W. McCoy of the Public Health 
Service in reporting a “plaguelike” outbreak among ground squirrels 
in Tulare County, CaUf. McCoy and Chapm discovered and de¬ 
scribed the causative organism in 1912, calling it Baderiwm tuhrense 
after Tulare County, where the disease was first observed. In 1919, 
Dr. Edward Francis of the Public Health Service, while studying 
“deer fly fever” in Utah, recognized its identity with McCoy’s 
“plaguelike” disease of rodents and named the infection “tularaemia.” 

Subsequent research has disclosed the presence of human cases of 
the disease iu 48 States and the District of Colmnbia and has traced 
the source of human cases to 24 forms of American wildlife. Since 
1925 tularaemia has been recognized for the first tune in 10 foreign 
countries. 

WILDLIFI! SOURCBS OF TUXAEAEMU 

Wild rabbits and hares are the direct cause of over 90 percent of 
human cases in the United States. Rabbits raised under domestic 
conditions, although highly susceptible, have not been found naturally 
siessa*— 40 —i ( 667 ) 
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mfected, probably owing to their freedom from ticks. Market men, 
hunters, housewives, and others who dress rabbits with bare hands 
may become infected. 

Horseflies have caused 68 cases in Utah and surroimding States. 
They bite on the exposed parts of the body. Thirty of 170 enrollees 
in a Civilian Conservation Corps camp in Utah became infected in 
July 1936. Their unusual sites of infection were located on the back, 
since the boys, when at work, were stripped to the waist, 

Wood ticks have caused 63 cases in Montana and surrounding 
States. The dog tick has caused 73 cases, principally in the southern 
States. Ticks bite xmder the clothing or hidden in the hair. 

Sheep contact has caused 12 cases in the Northwest among shearers, 
butchers, and herders, the infection entering the hands from contact 
with wood ticks and tick feces located in the wool. Sheep are only 
very slightly susceptible. 

Insect bites (species undetermined) caused 9 cases. One infected 
person had picked ticks from a dog and crushed them with his fingers. 

Tree squirrels had been dressed by 14 patients. Nine had killed 
and skinned opossums. One case each followed the skinning or dress¬ 
ing of a sage hen, coyote, deer, red fox, or bull snake. Two cases each 
followed like contact with quail, ground hog, muskrat, hog, or skunk. 
Two had been scratched by cats and 11 were bitten by cats. Single 
cases have resulted from bites of raccoon, skimk, coyote, tree squirrel, 
Montana ground squirrel, opossum, dog, hog, lamb, and a white rat; 
here contamination of the animal’s mouth parts is assumed. The 
dissection of infected laboratory animals has caused 66 cases in labo¬ 
ratory workers. 

Eating insufificiently cooked wild-rabbit meat caused 20 cases in 5 
families in the United States, of whom 12 died. 

A water-borne epidenoic of 43 cases was reported in 1935 from 
Russia in peasants who drank water from a brook which was thought 
to have been contaminated by water rats. Early in 1940, ofiBlcers of 
the Public Health Service reported that water in 3 streams in Montana 
had been found to be contaminated with Bacterium ivlarense. This 
discovery was incidental to studies of an outbreak of tularaemia in 
beaver. 

EFFECT OF THE OBGANISM ON WILD RABBITS 

The disease in wild rabbits causes the li^er and spleen to become 
covered with small spots which may be seen when the carcass is being 
dressed. The germs invade and multiply in every tissue in the ani¬ 
mal’s body, including blood and muscles, ultimately causing its death. 
Ordinarily, only about 1 in every 100 rabbits in the wild state is in¬ 
fected, but occasionally the disease becomes epidemic among them 
and then it is not uncommon to find dead rabbits lying about in their 
natural habitats. 
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MECHANISM OF HUMAN INFECTION 

The oi^amsm may be transmitted from one animal to another and 
from animal to man by the bite of insects, notably the wood tick, the 
dog tick, and the deer fly. 

The majority of human infections are contracted as the result of 
the organism entering throv^h a skin wound, inflicted at the time of 
infection or shortly before or shortly after the germs get on the skin. 
Infection may be caused by pricking the skin with a fragment of rabbit 
bone broken by a shot, by a cut from a skinning knife, or if animal 
blood or body secretions get into the smallest skin abrasion. Some¬ 
times the infection penetrates the apparently unbroken skin of the 
hands but usually there is a minute cut or scratch through which the 
germs enter the body. Fingers soiled by rabbit blood may convey the 
infection to the eyes. Several serious outbreaks of tularaemia have 
been attributed to eating insufficiently cooked rabbit meat. The fact 
must not be lost sight of that the pdts of infected rabbits and other 
animals may also convey the infection. 

SYMPTOMS OP TULAEABMIA IN MAN 

On an average of about 3}^ days after exposure Ulness begins sud¬ 
denly with headache, chilliness, vomiting, fever, prostration, and 
aching pains all over the body. The symptoms are often mistaken for 
those of influenza. The sore, usually on the hand, develops into an 
ulcer, and the nearby lymph glands, at the elbow or in the armpit, 
become enlarged, tender, and painful, and later may develop into 
abscesses. Til ness and fever last for about 3 weeks. Convalescence 
is slow and is characteiized by great weakness and disability which 
may continue for 2 or 3 months. Most patients recover without per¬ 
manent iU effects, but about 5 percent die, notably among those who 
develop pneumonia. One attack of the disease confers immunity. 

PKEVBNTION OP INFECTION 

Hunters, vacationists, butchers, housewives, and laboratory workers 
who handle rabbits and other wild game are especially exposed to 
tularaemia. 

A wild rabbit should never be handled with the bare hands. Bubber 
gloves, so long as they are impervious, afford excellent protection, but 
they are easily pierced by skinning knife or by fragments of bone 
and the wearer must be ^ert to avoid even the most inconspicuous 
skin prick. 

Immune persons only should be employed in laboratories workmg 
mth known or presumably infected animal and insect hosts of the 
disease. 
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The Kberal use of soap and water, followed by disinfection, is 
recommended to remove blood or other infected material from the 
hands. The same precaution should be observed after touching the 
fur of wild rabbits or other game killed in areas where tularaemia is 
known to exist. 

Infected meat is rendered safe for food by thoroi^h cooking, but 
the organism will remain alive and virulent in the red juices of partly 
cooked game. 

Eefrigeration for ordinary periods does not kill the organism 
causing tularaemia. 

There is no specific preventive or curative treatment for the 
disease. 

CONTBOL LBGrSLATION 

L^Mation designed to prevent the spread of tularaemia, by re¬ 
stricting the purchase and sale or handling of wild hares and rabbits, 
has been enacted in at least three States—Connecticut, New Hamp¬ 
shire, and Ohio. 


EFFECT OF PETROLEUM ETHER EXTRACT OF MOUSE 
CARCAS3ES ON SKIN TUMOR PRODUCTION IN C67 

BLACK MICE^ 

By JoEir J. Morton, Professor of Surgery, Unwersity of Rochester, and G. 

Burboxighs Midrr, Research Fellow, National Cancer Institute, United States 

Public Health Service 

lipoids have been implicated frequently in the genesis of mouse 
skin tumors. Roffo (1) ascribed a major role in the production of 
epidermoid neoplasms to cholesterol. Watson and McUanby (S) 
found that a petroleum ether extract of normal mouse tissues enhanced 
the carcinogenic action of tar when applied at the site of tarring. 
Several carcinogenic agents have been found to bo more effective in 
producing skin tumors when the test animals received a bigb fat diet 
(S, 4, S). 

The approach to the problem has been largely empirical, utilizing 
readily available materials. The experiments to be reported deal 
with substances extractable from mice which influence the production 
of skin tumors by a caronogenic hydrocarbon. Those substances 
responsible for the results obtained may be capable of ultimate identi¬ 
fication. The data have been analyzed by standard statistical 
methods. 

i Prom the Department of Surgery, University of Rochester School of Medldne and Dentistry, Rochester, 
N. Y. This investigation was aided by grants from the International Oanoer Researdi Foundation 
Mr. Simon Stem. 
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MATEBIAL AND METHOD 

C57 black mice have been used throughout those experiments. They 
are a closely inbred strain, developed at the Roscoe B. Jackson Me¬ 
morial Laboratory, and have a relatively low incidence of spontaneous 
neoplasms (6). Spontaneous skin tumors are almost unknown in 
mice less than 1 year old. The animals were approximately 6 weeks 
old when painting was conunonced. Sex distribution was equal 
within each group but breeding was prevented. The mice were kept 
in glass cages. They were fed a diet of Purina dog chow, water being 
available at all times. 

Extracts were prepared from normal adult mice. Fresh minced 
mouse carcasses, from which the stomach and intestines had been 
excised, were refluxed with petroleum ether (maximum boilic^ point 
60° C.) for 16 hours. The petroleum ether was removed by distilla¬ 
tion under reduced pressure. This procedure gave a poor yield of 
extract. 

A better yield was obtained by refluxing minced mouse carcasses 
with ethyl alcohol for 5 hours, the extractive being changed at hourly 
intervals. The filtered solution was concentrated by low pressure 
distillation. Two volumes of water were added to the residue and 
the mixture was shaken with petroleum other. 

The extracts prepared by both methods were yellow, turbid, oily, 
and had a characteristic odor. A grey-white, amorphotis, greasy 
substance settled out on standing. The supernatant liquid was 
yellow and dear. 

3:4-Benzpyrene* 0.6 percent in benzene was used as the carcino¬ 
genic agent. It was applied to the unepilated skin of the inter¬ 
scapular region twice weekly with a No. 6 camel’s hair brush. Paint¬ 
ing was continued for 14 weeks. 

Control groups were painted with benzpyrene solution only. The 
mice that received extract were painted twice with benzpyrene. 
Thereafter the petroleum ether extract was applied to the same area 
with a No. 6 camel's hair brxish 20 to 30 minutes before painting 
with the carcinogen. Each experimental moTise received a total of 
28 paintings with 3:4-bonzpyTene 0.5 percent in benzene and 26 with 
the extract durir^ the 14-week period. The mice were then observed 
for 67 days (one hxmdred sixty-fifth day of experiment) when all 
survivors were sacrificed. Previous observations showed that the 
first skin cancer in C67 black mice painted twice weekly with 3:4- 
benzpyrene 0.5 percent in benzene usually arose during the fourteenth 
week of painting. This determined the duration of the painting 
period. The experiment was terminated at 165 days because a sharp 
rise in mortality occurred then. 

* Obtained from Hoftman-LaHoche, Nutley, N. J., and used without further ponfloatioxi. 
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Eacli tumor was indi-vidually identified and its life history was 
recorded. A diagnosis of carcinomatous change in a papilloma was 
made by alteration in the growth rate, by ulceration, and, most 
important, by induration at the base. No biopsies were performed 
but all cancers and suspicious lesions were examined histologically 
when the fluimfll died. Invasion of muscle was taken as the micro¬ 
scopic criterion of malignancy. The histologic and clinical diagnoses 
usually agreed. All previous diagnoses of malignancy were confirmed. 
Some suspicious lesions, classified as papillomata in the living mouse, 
showed unmistakable heterotopia on section. The error occasioned 
by this discrepancy was minimal. 

The number of mice that were living when the fiirst papilloma 
appeared was designated as the effective total. This figure was the 
basis for all computations respecting papUlomata. The effective 
total for mice with carcinomata was determined in the same manner. 
All xrdce living when the first tiunor appeared were considered capable 
of forming a tumor. Subsequent death of a mouse without tumor 
formation tended to dilute the statistics. Mortality was parallel in 
control and experimental groups. 

The mean number of papillomata per mouse was obtained by divid¬ 
ing the total number of papillomata by the effective total. This value 
was affected adversely when tiimor incidence was low. The presence 
of mice without tumor caused a wider variation. Larger differences 
between control and experimental groups were necessary to establish 
statistical significance. 

The latent interval to the first papilloma and first carcinoma in each 
mouse was determined. The average of these values was designated 
the mean latent interval for papilloma and carcinoma for the group. 
The mean transition time was computed from the life histories of the 
individual tumors. One of us made aU observations on the living 
animals, thus reducing individual variation. 

BBSTJLTS 

The results of painting C57 black mice with benzpyrene 0.6 percent 
in benzene alone and of painting with petroleum ether extract of mouse 
carcasses prior to the application of the carcinogen are presented in 
table 1. little variation exists among groups treated sinulaxly at 
different times. Groups A and D and groups C and E were painted 
concurrently. Mortality was almost identical. Therefore, direct 
comparison of the totals for all mice treated in control and experimen¬ 
tal groups is justified. 



673 


AprQ 19,1940 


Table 1 .—The effect of 'petroleum ether extract of mouse carcasses on the production 
of shin tumors in C57 black mice parnted with S:4-‘benzpyrene 0.5 percent in 
benzene 


Factor 


Benzpyrene only 

Extract and benzpyrene 

Group A 

Group B 

Group 0 

Total 

Group I) 

Group B 

Total- 

50 

48 

50 

148 

49 

40 

98 

87 

89 

85 

111 

46 

43 

89 

74 

81.2 

78 

77.7 

04 

88 

00 8 

99 

105 

09 

803 

201 

173 

874 

1.98±0.27 

2.18±0.26 

1.98=b0.28 

2.06=fc0.27 

4.02db0.36 

3.53d=0.27 

3.78±0.32 

0.976 

0.826 

0.723 

0.834 

0 626 

0 501 

0 663 

92.0d=3 4 

80.8±4.7 

02.2d=S. 9 

88.3=t4 0 

85.7±2 9 

89 5db2.9 

87.6=b2 9 

0.867 

0.852 

0.257 

0.315 

0.324 

0.241 

0.285 

44.4 

50.9 

46.6 

47.8 

42.6 

35.6 

39.1 

49 

46 

42 

137 

48 

42 

90 

16 

18 

24 

58 

25 

32 

57 

82.6 

39.1 

67.1 

42.3 

62 1 

76.2 

68.8 

16 

20 

25 

61 

27 

85 

62 

138 0 

184.8 

147.1 

139.8 

135.6 

128.6 

132.1 

16.1 

19.0 

25.1 

20.1 

13.4 

20.2 

16.5 


Papillomata 

Effective total. 

Number of mice with papillo¬ 
mata..___ 

Percent of mice with papillo¬ 
mata.. 

Total number of papillomata— 
Mean number papillomata per 

mouse. 

Ooefflcient of variation. 

Mean latent period fdays). 

Coofflcient of ^ ariatlon.... 
Mean transition time to carci¬ 
noma (days). 

Cardnomattt 

Effective total. 

Numberof mice with carcino ma. | 
Percent of mice with carcinoma. 
Total number of carcinomata.. 

Mean latent period (days). 

Percent of papillomata that be¬ 
came malignant._ 


More of the mice that were painted with extract and benzpyrene 
had papillomata than did those that were painted with benzpyrene 
only. The extract group also had a larger number of papillomata. 
The difference in each case is more than three times the standard 
error of the difference, and thus unlikely to be a chance phenom¬ 
enon (7). The same observatioos apply to carcinomata. Again the 
differences are statistically significant. 

The temporal factors show little variation. Petroleum ether extract 
of mouse carcasses did not accelerate the production of the first 
papilloma in each mouse. The appearance of carcinomata in the mice 
of the experimental group was earlier and the time of transition from 
papilloma to carcinoma was shorter when the mice had been treated 
with extracts. Although these small differences fall within the limits 
of probable error, a definite, constant trend toward earlier cancer in 
the extract-painted group is suggestive. Subsequent experimenta¬ 
tion may show it to be significant. 

Further evidence shows that the fundamental biology of the papil¬ 
loma per se is not altered. One m%ht expect a difference in the inci¬ 
dence of papillomata that subsequently became malignant with re«ipect 
to the time at which they arose. If the proportion of carcinomata 
that arose from the first papilloma in each mouse is computed, it is 
found to be almost identical for the two groups (table 2). The second, 
third, and subsequent papillomata show considerable variation. If 
these are grouped together, however, the incidence of carcinomata 
arising from the papillomata is the same. The total incidence of 
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carcmoiaata arisiag from papillomata in control and experimental 
groups is 20.1 percent and 16.6 percent, respectively. The difference 
between the two proportions falls within the limits of experimental 
error. 


Tablb 2. —Incidence of cardnomaia arieing from papillomata with reference to 
eeguence of appearance of papiUomata 


Factor 

Benzpyrene only 

Extract and benzpyrene 


Group 

B 

Group 

0 


Group 

D 

Group 

E 

Total 

Total number first uaDlllomata_ 

87 

SO 

39 


46 

43 

80 


11 

13 

17 

41 

15 

16 

31 


80.0 

23.3 

43.6 

86.6 

82.6 

38.1 

84.8 


23 

23 

20 

76 

41 

35 

76 

BHb aTci«i ■ f 1: 

0 

5 

6 

11 

8 

10 

18 

i'l -fl 111: 1 . I.y 

0 

21.7 

20.6 

14.6 

19.5 

28.5 

23.6 

Total number third Dapillomata_ 

16 

10 

16 

51 

84 

32 

66 


2 

2 

3 

7 

2 

4 

6 

Percent of carcinomata_ 

12.5 


18.8 

13.7 

5.8 

12.5 

9.1 


10 

12 

11 

83 

28 

26 

64 


0 

0 

0 

0 

4 

1 

5 


0 

0 

0 

0 

14.8 

3.0 

9.2 


The part played by the extract in the increase in tumor production 
is not dear. Baumann, Jacobi, and Rusch (6) noted that “animals 
on a high fat diet became greasy in appearance,” suggesting that the 
action of the ration might have exited itsdf locally. A group of 50 
C57 black mice was injected twice weekly with 0.05 cc. of petroleum 
ether extract of mouse carcasses in the subcutaneous tissue of the 
ingumal region. This was continued for 14 weeks. The mice were 
painted in the intemcapular r^on with 3:4-benzpyrene 0.5 percent 
in benzene 20 to 30 minutes after each injection. A second group 
of mice was treated in the same manner except that sesame oil (tech¬ 
nical grade) was substituted for the extract. Another group received 
local applications of benzpjrene only feroup B, table 1). The appear¬ 
ance of the coat was not changed. The results of the experiment are 
presented in table 3. No significant difference in production of 
benign or malignant skin tmnors was found. The effect of larger 
subcutaneous doses of extract will be investigated. 

Crystalline benzpyrene is soluble in petroleum ether extract of 
mouse carcasses to at least 0.5 percent. The oily nature of the 
extract might cause it to be absorbed dowly and leave enough on the 
skin to dissolve the benzpyrene in benzene that was applied later, 
and a prolonged action of benzpyrene on the aHn migh t, be obtained. 
Previous experience showed that benzpyrene dissolved in similarly 
prepared extract was not effective in the production of sarcomata 
when injected subcutaneously in C57 blax^ mice (S). 
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Table 3. —The effect of injection of sesame oil and yetroleum ether extract of mouse 
carcasses on the production of skin tumors by 3:4-oenzpyTene in C67 black mice 


Factor 

Sesame oil 

Extract 

Papillomata 

TT.fTAntivfi total -- -- - _- T- _. — n,. 

40 

49 
44 
89 8 
142 

8.21dr0 42 
0.685 
78.7=fc3 9 
0,327 
40 

47 
25 
53 2 
29 

mice with papillomata. ^ .. - _ - _ _ 

40 

pAi^nt of ntlofi xgith papilloxnata __ ^ _ ^ 

82.6 

'Pfttfti TininhAr of papilloinata_ _ _ - _ - _ 

185 

8.37d=0 42 
0.623 

MAftTi TiiiTnhfir pet mouse- _- - - ,n „ r . 

noftflftftlA'nt of variation _ _ _ ^ _ . 

MAftn latent period (days) _ 

83. I=b3 4 
0.266 
45 

noAffloient of vanetlon _ _ _ _ 

Mean transition time to carcinoma (days) 

Carciaomaia 

EffeotivA total. _ - __ _ _ 

47 

Total number of mice with carcinoma _ ^ . . 

20 

Percent of mice with carcinoma _ _ _ __ 

42.5 

Total number of carcinomata. _ _ . _ _ 

23 

Mean latent period (days) - ^ 

138.7d=4.5 

124. ld=4.2 
20.4 

Percent of papillomata that became malignant „ _ ^ > 

17.2 



The results of painting mice with benzpyrene 0.6 percent in mouse 
extract are shown in table 4. The marked decrease in tumor pro¬ 
duction suggests an entirely diflferent action from that anticipated. 
The difference may bo due either to physical or chemical phenomena. 
An attempt was made to isolate benzpyrene from the extract solution 
by the method of Berenblum and Kendal (9). The substance ob¬ 
tained gaye an ultraviolet absorption spectrum identical with that 
of 3:4-b0azpyreno. This suggests that solution of the benzpyrene 
in the extract that has been previously painted on the skin does not 
increase tumor production. 


Table 4. —The effect of painting C67 black mice with 8:4^henzpyrene 0,6 percent 
in petroleum ether extract of mouse carcasses on the production of shin tumors 


Factor 

Benzpyrene 
in benzene 

Benzpyrene 
in extract 

Papillomata 

Effective tptal . .. 

50 

47 
20 

61.7 

48 

1.02d:0.9 
0.647 
101 .4^5. fl 

IN’umher of mi(^ ydth papillomata -- - - _ _ 

35 


70 

Percent of mice with jjapillomaiA____ 

99 

Mean number per mouse_-_ 

1.98±0 28 

Ooeffldent of variation. . _ _ _ - _ __ _ 

0.723 

Mean latent period (dayiR) ^ ,_ _ 

92.2:1=8.9 

noefflolent of variation _ ,. 

0.267 


Mean transition time to oardnoma_-_-_ 

46.6d=5.8 

87.0±4.1 

47 

Cardnomata 

EfrActivA total , _ 

45 

N’umber of mice xritb oa^uoiTja,™^—___ _ 

24 

18 

!F^rcent of inice vdth oardnorna.. ^ n ^ .r ,__ 

63.3 

8 a2 

Totkl number of carcinomata ^ _ 

26 

20 

Mean latent period (days)__ - - _ _ ^ _ 

147.1 

146.1 

Percent of papillomata that hecsTne mali&fnsnt ^ __ _ _ 

26.7 

4L6 



SUMMARY 

A petroleum, ether extract of mouse carcasses increased the num¬ 
ber of shin tumors produced by 3:4-benzpyTene when painted on 
the skin 20 to 30 minutes before the carcinogen was applied to the 
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same area. The increase in carcinomata paralleled the iacrease in 
papillomata. 

Subcutaneous injection of extract at a distance from the site of 
application of benzpyrene did not aflPect tumor production. 

A solution of benzp3rrene in petroleum ether extract of mouse 
carcasses produced fewer skin tumors than did benzpyrene in benzene. 
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BACTERIUM TULARENSE: ITS PERSISTENCE IN THE 
TISSUES OF THE ARGASID TICKS ORNITHODOROS 

TVRICATA AND O. PARKERI^ 

By Goedon E. Davis, Bacteriologist^ United States Public Health Service 

In a study of ticks of the genus Omithodoros as potential vectors of 
various infectious agents, it has been found that viable Bact. tvlarense 
may persist in the tissues of 0. turicata for at least 674 days and in 
those of 0, parkeri for at least 701 days following an infective blood 
meal, but that these ticks do not transmit the organism during the 
process of feeding. 

The ticks used in this study ingested blood from guinea p^s ill 
with tularaemia. They were subsequently tested at irregular inter¬ 
vals for transmission of Bad, tviarense and for the persistence of this 
organism in the tissues. The former tests were made by permitting 
individual ticks to feed to repletion on test guinea pigs and to detach 
voluntarily; the latter were made by injecting saJine suspensions of 
tick tissues subcutaneously. 

The clinical symptoms and the specificity of gross lesions in the 
test guinea pigs were confirmed by the recovery of pure cultures of 
Bad. tTilarense which were agglutinated by specific rabbit serum. 

i From the Rocky Mountain Laboratory, Hamilton, Mont., Division of Infectioiis Diseases, National 
Institnte of Health. 
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0. turicata 

Infedwe feedings. —On May 7, June 13, and June 19, 1937, 22, 7, 
and 20 ticks, respectively, in various devdopmental stages, engorged 
on iafected guiaea pigs. 

Te^ feedings on gvmea pigs. —In the group of 22 ticks there were 
37 test feedings; in the group of 7 there were 17, and in the group 
of 20 there were 62. The earliest and latest test feedings (of ticks 
which proved positive when injected) were made 28 and 618 days, 
respectively, after the infective feedii^. In no instance did the 
host guinea pig show any evidence of tularaemia. 

Tests by injecting a saline suspension of tick Ussms into guinea 
pigs. —^Twelve ticks died and were not injected. One guinea pig 
died on the second day after tick-iujection showing no evidence of 
tularaemia. The results of injection of the remaining 36 ticks are 
shown in table 1. The tick ntunber, the number of days after the 
infective feeding, the total number of feedings, and the stage or sex 
of the tick when injected are shown. 
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E^hteen ticks (8 n 3 rmphLS, 6 males, and 4 females), 50 percent of 
the ticks injected, produced typical tularaemia in guinea pigs. Ten 
of these were from group 1 (71 percent), 1 from group 2 (16?^ percent), 
and 7 from group 3 (43 percent). The small percentage of infections 
recovered from group 2 might indicate a low original tick infection 
rate. However, the ticks of this group were injected relatively late 
in the experiment, viz, 412, 482, 507, 578, 583, and 608 days, respec¬ 
tively, following the infective feeding. Only the 412-day tick pro¬ 
duced infection. In group 1, which had the highest percentage of 
positives, ticks injected 0,10,22,40,60,96,117,158,276, and 647 days, 
respectivdy, following the infective feeding each produced typical 
tularaemia, while ticks injected after 143, 626, 634, and 703 days, 
respectively, gave n^ative results. In group 3, ticks injected 0, 104, 
198, 263, 507, 667, and 674 days, respectively, following the mfective 
feeding were positive and those injected 303, 311, 465, 490, 664, 684, 
687, 608, and 664 days, respectivdy, failed to produce the infection. 

Attempts to recover Bad. tvlarmse from progeny of female ticks 
(fable 2 ).—^These tests are divisible into 3 groups, viz, progeny from 
females that died and were not injected, from females “negative” 
when injected, and from females “positive” when injected. In the 
first group 526 larvae were tested by feeding and 454 by injection, 
72 nymphs by feeding and 3 by injection, and 16 adults by both feed¬ 
ing and injection, the second group 443 larvae were tested by 
feeding, 276 by injection, 166 nymphs by feeding, 4 by injection, 
and 26 adults by both feeding and injection. In the third group 183 
larvae were tested by feeding, 106 by injection, 66 nymphs by feeding, 
and 14 by injection. None of the test guinea p^ showed evidence of 
infection. 


Tablb 2 .—Testa of progeny of 0. turicata that ingested infective Hood 


Number of females 

Larvae 

Nymphs, first to fifth 
stages 

Adults 

Fed 

Injected 

Fed 

Injected 

Fed 

Injected 

ft - __ 

PnOGENT TESTED FBOIC FEUALBS TEAT DIED AND WERE NOT INJECTED 

526 

454 

72 

8 

16 

16 

K_ 

PBOGENT TESTED EBOH FEMALES “NSGATPrE** WHEN INJEOTED 

443 

276 

166 

4 

26 

26 


PROGENY TESTED FROM FEMALES “POSmVE” WHEN INJBCTED 

183 

106 

66 

i 

! 






Notx.—N one of the above progeny produced tularaemia by feeding or injection. 
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0- parkeri 

Injedive feedings, —On June 18,1937, 4 late nymphs and on October 
21, 1937, 21 first stage nymphs engorged on a guinea pig infected 
with Bcbd, tvlarense. 

Tablej 3. —The peisietence of Bad. tularense in the tissues of 0. parheii 



t With the otception of thii female, all ticks produced typical tularaemia when injected. 


Tests by feeding on guinea pigs. —In the first group there were 
no test feedings. In the second group a total of 52 such feedings 
failed to infect the host guinea pigs. Forty-one of these were by 
ticks which proved infective when injected. The earliest and latest 
test feedings (of ticks which proved positive when injected) were 
made 28 and 509 days, respectively, after the infective feedings. 

Tests by injecting a saline suspension of Uck tissues into guinea 
pigs. —^Each of the first 4 ticks produced typical tiilaraemia when 
injected 57,81,131, and 412 days, respectively, following the infective 
feeding. Only 11 of the second group survived for injection. Ten 
of these wore males and 1 a female. The latter failed to infect when 
injected 339 days following the infective feeding. The 10 males 
produced typical infections when injected at 138, 355, 440, 470, 496, 
529, 576, 606, 667, and 701 days, respectively. 


DISOTTSBIOSr 

The residence of Bad. tularense in the two species of ticks does not 
adversely affect the virulence of the oiganism. Of the 18 guinea pigs 
that died of tularaemia foUovdng injection of infected turicata, 3 died 
on the second day, 6 on the third, 7 on the fourth, and 2 on the skth 
day. The last 2 were 263- and 412-day ticks. The 674-day tick pro¬ 
duced death in 2 days. 
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It is also shown that starvation of the tick does not affect the viru¬ 
lence of the oi^anism. Although the 607-day tick had not received a 
blood meal for 449 days previous to injection, it produced death on 
the third day. The guinea pig which received the 412-day infected 
parkeri died on the third day. This tick had not fed during the 412- 
day period. The guinea pig which received the 701-day tick died on 
the fourth day. This tick had not fed for 190 days. 

Kanul and BHal (1), working in Turkey, have reported the trans¬ 
mission of Bad. tidarense by 0. hihorenm. 

CONCLTTSIONS 

1. Bad. iidareixse may survive for at least 674 and 701 days, respec¬ 
tively, in the tissues of Omithodoros iuricata and 0. parked, but is not 
transmitted during feeding. 

2. The virulence of the organism was not adversely affected by the 
long period of residence in these ticks nor by the failure of the ticks to 
receive a blood meal. 

BEFEBENCn 

(1) Kamil, Server, and Bilal, Sait: Experimental research on the etiology of 
tularaemia in Turkey. Ann. de Parasit., 16; 530-542 (1938). 


TICKS (ORNITHODOROS SPP.) IN ARIZONA BAT “CAVES”» 

By CoBNiELius B. Fhilif, Medicd Entomologist, United States Public Health 

Service 

Incident to studies of Omithodoros ticks and rdapsing fever being 
carried on by the Rocky Mountain Laboratory, several observations 
on ticks of this genus in association with bats were made in late 
September 1939, in Arizona. Of principal interest was the finding for 
the first time, under natural habitat conditions, of the recently de¬ 
scribed bat-guano tick, 0. coprophdms McIntosh (1935). This tick 
previously had been collected only at Tucson, Ariz., from guano 
sold locally, and at Matamoros, Mexico, from bat fertilizer intended 
for importation at Brownsville, Tex. 

Of tiie various types of roosts used by bate, mine tunnels with their 
easily reached ceilings and less irregular walls offered the most advan¬ 
tageous conditions for sampling both roosting bats and guano. (See 
also Stager, 1939.) Collections were made in four such tunnels. 
Males of the desert pallid bat, Ardro&yus paUidm paMdua, were 
obtained in one in the Santa Rita Mountains (September 21), and 

1 Oontnbation from the Bocky Mountam Itaboratory, Hamilton, Mont., DivMon of Xn&ctiOQB Diseases, 
Kational Institute of Health Bead before the Columbus, Ohio, meetmg of the American Society (tfParar 
sltologista. December 2S, 1939. 
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females in one near Arivaca (September 22); a few of unrecorded sex 
were found in another in Hcacho Mountain (September 24). A few 
Myotis vdifer vel^er, the cave bat, were found in a tunnel near Ruby 
and males were also present by the himdreds in the Picacho “cave.” 
In the latter, both sexes of the Mexican free-tail, Tadarida mexicana, 
were present in immense numbers, and occasional specimens, pre¬ 
dominantly males, of Macrotm ealifomieus, a leaf-nose species. 

Fifteen and 12 A. pallidiis, respoctivdy, tahen in the Santa Rita 
and Arivaca caves, were infested by talaje-)ike larvae which have not 
yet been identified, but which are definitely not 0. eoprophUvs. 
Most of these bats were infested by one or more ticks, and one from 
the Arivaca tunnel yielded 17 in various stages of engorgemaat. 
Only the nearly engorged larvae voluntarily detached from killed 
and ba^ed animals; the partially fed ticks had to be removed by 
excising the portions of the skin to which they were attached. Three 
more larvae, apparently of the same species, were taken from 2 of 
45 bats collected in tire Picacho “cave.” Developmental studies 
of these specimens axe being made by Dr. R. A. Cooley and Glen M. 
Kohls. 

The Arivaca and Picacho “caves” were the only ones visited which 
were inhabited by sufficient numbers of bats to provide an appre¬ 
ciable accumulation of guano on the tunnel floors. No 0. eoprophUus 
were found in guano from the first, although the far end was not 
examined. This may have been an oversight in view of the Picacho 
experience recounted below. 

The Picacho “cave” was a mine tunnel driven 310 feet into solid 
rock 6 years previously. The ceiling was only 6% to 7 feet high and 
could easily be studied by flashlight. Guano was continuous over 
the floor, starting about 20 feet from the entrance, and samples 
taken up to approximately 260 feet inside revealed only tremendous 
numbers of dermestid beetles and pseudoscorpions. In the last 
50 feet, however, the guano was found infested with copropMlus in 
increasing numbers and in the last 25 feet flashlight examination 
showed thousands of ticks crawling sluggishly over the surface. 
None was found below the surface or higher than 2 to 3 inches above 
it on the walls. A bagged sample of guano from an estimated surface 
area of one square foot and approximately 2 inches deep taken from 
near the end of the tunnel was found to contain 301 ticks in all stages 
from young nymphs to adults. The guano here was moist and sticky, 
its temperature being 81° F., identical with that of the air at arm’s 
height. A Hliug psychrometer showed the relative humidity to be 
between 91 and 92 percent in this part of the tunnel. A very foul 
atmosphere, strongly ammoniated, discouraged prolonged observation. 
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Bats were hanging on the ceiling in countless niunbers almost the 
full length of the tunnel. After those above the tick-infested guano 
were dislodged, no ticks could be found on the ceiling or upper walls. 
There were very few crevices and fissures in which they could have 
escaped notice. No coprophUus were found on 18 bats picked off the 
ceiling over the ticks, nor on 27 others taken on the wing, and none 
of the specimens of the various stages of this tick collected on the 
guano showed evidence of blood meals. Two dozen, representing the 
several stages present, were immediately placed in alcohol for later 
dissection. These also furnished no evidence of recent feeding. 

Not knowing the parasitic proclivities of this species, but recaUiog 
the habits of other OrnithodoroSj such as turicata in Texas caves, the 
writer was concerned about standing and walking in the midst of so 
tremendous a population of ticks, but at no time did any ticks attempt 
to crawl on to his shoes, and when placed thereon consistently crawled 
off. Later, on request, the owner of the property, Mr. L. O. Brown, 
confined live bats and fresh ticks of all stages in bags for several days, 
but when received at Hamilton none of the ticks showed evidence of 
having fed. Mr. Brown, using a mask to facilitate longer observation, 
observed ticks higher on the walls than any noted by the writer, but 
still found none on the bats or on the ceiling near them. In spite of 
present lack of evidence of tick parasitism of the bats, there was no 
evidence of use of the ''cave’^ by other possible hosts. 

In further guano samples forwarded by Mr. Brown, there were, ia 
addition to very numerous 0. coprophilus, 25 nymphs and 3 adults of 
a species obviously not copropMlus and also not of the same species as 
the larvae collected from bats. This will be described as a new 
species by Dr. Cooley and Mr. Kohls. 

As thus far observed, it appears rather unlikely that 0. coprophUus 
is an agent of disease transmission to man, or that its distribution with 
commercial bat fertilizer is potentially dangerous. However, its host 
habits and developmental requirements remain speculative. It is 
possible that, if coprophilus does parasitize bats, the relationship may 
be seasonal. 
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STUDIES ON TRICHINOSIS 

Vin. THE ANTIGENIC PHASE OP TRICHINOSIS i 

By John Bozichvich, Associate Zoologist, and Laszlo DETRB,®<Siemor 

gist, Nalional Institute of Health, United States Public Health Service 

This study evolved from the attempts of the writers to develop a 
test which could be used in diagnosing trichinosis at an earlier stage 
of the disease than has been possible heretofore. Serum from rabbits 
which had been fed trichinae 24 hours previously was injected into the 
flkm of trichina-infected rats, the serum of which was known to con¬ 
tain precipitms. A wheal occurred at the site of injection, suggesting 
the presence of antigen in the rabbit serum since the type of reaction 
was unlike that given by the scrum of noninfected rabbits. Further 
tests to determine the presence of antigen in rabbits recently infected 
with trichinae were made by injecting the serum of these rabbits into 
noninfected rabbits at a stage prior to the development of precipitins 
in the infected rabbits. It was found that precipitins developed in 
the rabbits which received the transferred serum; that these precipi¬ 
tins could be detected at an earlier stage than in those rabbits which 
received the trichinae; and that the period between the infection of 
rabbits in the primary group and the appearance of precipitins in 
rabbits of the secondary group was relatively constant. This phenom¬ 
enon is not dependent upon the passive transfer of precipitins, since 
precipitins were not demonstrable in the blood serum of infected rab¬ 
bits at the time of the transfer. 

While a few previous investigators have made analogous observa¬ 
tions in connection with other antigens and antibodies, their experi¬ 
ments have been either inconclusive or have resulted in contradictory 
findings. 

Thus Detre [i. e., Deutsch] (Jf) inoculated killed typhoid bacilli into 
guinea pigs and transferred their serum to noninfected guinea pigs. 
Eight days after injection agglutinins appeared in the blood of the 
latter animals in a titer as high as 1:300. 

Luckhardt and Becht {Z) inoculated dogs with the emulsified spleen 
of other dogs which had been injected 24 hours previously either with 
goat corpuscles or with typhoid bacilh, and subsequently demon¬ 
strated corresponding antibodies in the recipients. However, with 
defibrinated blood, they could not demonstrate an increase in the 
agglutinin titer in the secondary animals. 

i^arff (S), employing sheep cells and typhoid oiganisms as antigens, 
obtained results similar to those of Lucl^ardt and Becht. 

1 Trom the Division of Zoology and the Division of Infootions Diseases. 

> Died May 26, 1039. 
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Rosenthal (4) injected colloidal phenolphthalein into guinea pigs and 
collected the blood from these animals hours later. This was 
inoculated into other guinea pigs. He found that some of the latter 
animals became sensitized to the colloidal phenolphthalein. 

Manwaiing, Marino, McCleave, and Boone (5) found that the blood 
from dogs which had received horse serum 4 days previously was 
capable of induciog anaphylactic shock in hypersensitive dop. 
These authors showed that the antigenic property was not lost after 
a sojourn of 4 days in the circulation of the mjected animals. How¬ 
ever, in contradiction to these results, Hektoen and Carlson (6) con¬ 
cluded that antigens are quickly removed from the blood and the 
antigenic property lost. Topley (7) obtained indifferent results in 
this connection. 

EXPEBIMSNTAIi FBOCEDUBE 

All experimental animals were checked for the possible presence of 
predpitins to trichina antigen before being placed in the experiments; 
however, none gave positive tests. 

Several series of rabbits were mfocted with living trichina larvae, 
and, successively at daily intervals after infection, one of these 
animals, hereinafter called “donors,” was bled from the heart and its 
serum mjected intravenously into a noninfected rabbit, the non- 
infected rabbits hereinafter being called the “recipients.” 

For convenience, the time elapsing between infection and drawing 
of the blood from the donors will be called the first incubation period 
or the “antigenic phase.” The time elapsing from the injection of 
the redpient animal with the serum from the donor to the appearance 
of demonstrable predpitins in the serum of the redpient will be 
called the second incubation period. An example of the procedure 
is as follows- Donor rabbit No. 3 (table 1) was given by stomach 
tube 6,600 larvae, or 3,000 larvae per kilogram of body weight. 
Twenty-four hours later, in order to obtain blood for the precipitin 
test, the animal was bled from the ear previous to anesthetization, 
since it was found that the serum became doudy when etherization 
was employed. After the blood had been taken from the ear, the 
animal was immediatdy anesthetized and 50 to 80 cc. of blood drawn 
and distributed in large centrifuge tubes. The blood was allowed to 
stand until the dot retracted and was then centrifuged. The serum 
was decanted and examined under the microscope for the possible 
presence of migrating trichina larvae. Passive transfer of trichina 
larvae does not occur bdore the ninety-sixth hour after infection; 
however, after this period particular attention should be given to the 
serum in order to prevent the transfer of larvae. In t^ese experi¬ 
ments larvae have never been found in the serum obtained after 
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dotting, but they have been observed enmeshed in the dot from blood 
drawn after the one hundred and twentietli hour. 

Within 3 hours after drawing the blood from the donor, recipient 
rabbit No. 3A was injected intravenously with 10 cc. per kilogram of 
body weight of serum from donor No. 3. The total quantity of serum 
injected was 21.9 cc. Kecipient No. 3A was bled from the ear daily 
thereafter and precipitin tests were performed on the serum. A posi¬ 
tive precipitin reaction was obtained on the sixteenth day after this 
animal had received the serum injection, or 17 days after the date of 
infection of the donor animal. The length of the first incubation 
period, or the antigenic phase, was 1 day, and that of the second 
incubation period was 16 days. 

Our experience is in agreement with that of TrawinsM and Mater- 
nowska ( 8 ), who found that predpitins can usually be demonstrated 
in trichina-infected animals on and after the fourteenth day following 
infection. However, predpitins develop earlier at times, and it is 
therefore necessary to make daily tests on the infected or donor 
animals in order to avoid the actual transfer of predpitins to recipient 

animals . 

METHOD OF PERPOSMING PRECIPITIN TESTS 

By means of a capOlaiy pipette, 0.05 cc. of undiluted serum is 
placed carefully in the bottom of a 2 x 60 mm. tube. The tubes are 
centrifuged immediately in order to insure that the walls are free 
fix>m serum. This precaution is important in order to obtain an 
accurate reading with the stratification method. Trichina antigen 
prepared according to the method of Bozioevich ( 9 ) in progressive 
dilutions of 1:20 to 1:320 is stratified in 0.05 cc. volumes over the 
centrifuged undiluted serum. Two controls are employed, one in 
which physiological saline is stratified over the experimental rabbit 
serum, and the other in which human serum in progressive dilution 
of 1:20 to 1:320 is stratified over the rabbit serum. 

The tubes are read for the appearance of a precipitin ring at the 
end of 15 minutes, 30 minutes, 1 hour, and 2 hours. When the 
serum of anesthetized animals is injected into recipient animals, a 
pseudo-precipitin ring is often obtained 24 hours after injection. In 
such ins tances the serum should be diluted 1 to 1 and the test re¬ 
peated. The use of diluted serum obviates the appearance of the 
pseudo-reaction. These pseudo-reactions are occasionally encoun¬ 
tered in the early stages of natural infections with trichinae, and 
serum from such cases contains relatively large quantities of lipoid¬ 
like substances which render difficult the reading of the reaction. 
At times a double ring formation is seen. According to Schaefer 
( 10 ) this is dependent upon the relative concentrations of the antigen 
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and antibody. Thus, the ring forms in the serum if the antigen is 
in excess, and in the antigen when the antibody is in excess. 

EXPERIMENTAL RESULTS 

Fifty-three recipient rabbits were used in our experiments. One of 
these died, 2 failed to develop precipitins, and 3 showed evidence of 
a passive transfer of precipitins. These 6 animals were discarded. 
Since the donor's serum was transferred to recipients within 3 hours 
after bleeding, and the 3-hour period was insufElcient for conducting 
precipitin tests, they were performed on the following day. The 



NUMBER OF DAYS DONOR RABBITS WERE IN FIRST INCUSATION PERIOD {anti^fiic phase) 

I TIME ELAPSING BHWEEN INFECTION OP DONOR RABBITS AND TRANSFERENCE OP SERUM 
TO RECIPIENT RABBITS 

R TIME ELAPSING BETWEEN SERUM INJECTION OF RECIPIENT RABBITS AND APPEARANCE 
Ed OF PRECIPITINS IN REaPlENT RABBITS. 

PXGDBS l.-~CoiTelation between time of infection in donor rabbits and time of appearance of pre¬ 
cipitins in recipient rabbits. 

recipient rabbit was discarded if it appeared that precipitins had been 
transferred. The appearance of precipitins in 3 donors before the 
twelfth day (actually the ninth and tenth days) emphasizes the 
necessity of daily titration for precipitins in the donor’s serum. 

The donor rabbits were infected with larvae in numbers which 
varied from 3,440 to 24,792, or the equivalent of 990 to 9,000 larvae 
per kilogram of body wei^t. The recipient rabbits received the 
donors’ serum in quantities which varied from 17.48 to 55.00 cc., or 
a dose equivalent to 10 to 24 cc. per kilogram of body weight. 

Experiment A ,—The results of the experiment are summarized in 
table 1. Although the average period required for the development of 
precipitins in donor rabbits after the feeding of trichina larvae was 
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14 days, it will be noted that preeipitins developed in the recipient 
rabbits in 15 to 19 days (average 17 days), from the date of the 
original feeding of the donors. As shown in figure 1, there is a rather 
definite correlation between the period required for the development 
of preeipitins in the recipient animals and the period of incubation 
in the infected or donor animals. 

In view of the generally accepted opinion that the introduction of 
an antigen into the circulation is followed by its disappearance after 
varying intervals of time because of some interaction in antibody 
formation, it was expected that serum drawn from animals shortly 



NUMBER OF DAY5 DONOR RABBITS WERE IN THE FIRST INCUBATION 
(ontt^en/G phast) BEFORE BEING BLED 

riQT7BX 2. 

after their infection would contain more antigenic constituents than 
that withdrawn at later periods. On the contrary, it was found that 
the introduction of tho serum drawn in the later stages of infection 
was followed by a more rapid development of preeipitins in the re¬ 
cipient rabbits. This accelerating characteristic of the donors’ serum 
is shown in figure 2. Particular attention is called to the protocols 
of rabbits Nos. 23 to 53 m table 1. There would appear to be a 
modification of the antigen during its period of incubation in the 
infected donor animal so as to stimulate more rapidly the formation of 
preeipitins in the recipient animal. 

The question arises, however, as to whether this increased stimu¬ 
lating property of the antigen is actually due to its modification within 
the body of the infected animal or whether it is due to an increase in 
the amount or change in the quality of the antigen. In TrickineUa 
spiraUa infections, it will be remembered that two sources of antigen 
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axe present. One source is represented by adnlt parasites located in the 
intestine of the host, the female worms at least haying a longevity of 
6 weeks or more, and the other source represented by the multiple 
broods of larvae which enter the systemic circulation and eventually 
come to rest in the voluntary muscles of the same host. 


Table 1. —The antigenic phase in donor rabbits infected with trichina larvae as 
demonstrated by the appearance of predpitins in noninfected rabbits injected with 
the blood serum of the donors 


Doncn: anfmftla 

Bedpient animals 


Number oi larvae 
fed 

Number 


Amount of donors* 
serum injected 

Appearance of preclpi- 
tins 

Babbit No. 

Total 

PerfeOo- 

gramof 

body 

weight 

days in¬ 
fection to 
bleeding 

Babbit 

No. 

Total 

Per kilo¬ 
gram of 
body 
weight 

Number of 
days from 
serum in¬ 
jection 

Number of 
days from 
Infection of 
donor 

1 ■ - -r - 

8.440 
3,750 
6,600 

11,910 

18,000 

3,760 

3.440 
7,209 

990 

1 

lA 

Ce. 

80.00 

Cc. 

10.00 

14 

15 

2 ,_ _ - 

1,630 

8.000 

1 

2A 

45.00 

18.00 

16 

17 

a _ __ 

1 

8A 

21.90 

10.00 

16 

17 

4 , _ 

6,000 

9,000 

1,290 

1,990 

8,000 

8,760 

1 

4A 

17.48 

10.00 

16 

17 

K , _ 

1 

5A 

22 95 

10.00 

17 

18 

fl _ . _ - 

2 

6A 

55.00 

22.00 

16 

18 

7 ,,_ — 

2 

7A 

30.00 

13.00 

15 

17 

a _ 

2 

8A. 

23.22 

10.00 

15 

17 

0 . .. 

7,200 
11,100 
5,700 

8.760 
6,777 
9,000 
7,200 
11,240 

3.760 
5,475 

12,630 

16,500 

2 

9A 

80.00 

12.90 

18 

15 

10 ___ 

6,000 

iLSOO 

8,000 

3,000 

8,770 

8,960 

6,000 

1,890 

8,000 

6,000 

9,000 

1,323 

3,000 

6,000 

2 

lOA 

28.45 

10.00 

15 

17 

11 , , -r _ 

3 

llA 

80.00 

13.00 

13 

16 

12 __ 

3 

12A 

37.00 

14.00 

16 

19 

12 _ _ 

3 

ISA 

19.46 

10.00 

16 

19 

14 _ _ _ 

3 

14A 

30.00 

13.00 

14 

17 

IS _ 

8 

15A 

80.00 

16.00 

12 

15 

1« - _ 

3 

16A 

24.21 

10.00 

14 

17 

17 _ _ _ - 

4 

17A 

33.00 

15.00 

15 

19 

1« _ 

4 

18A 

18.60 

10.00 

12 

16 

IQ . -- _ 

4 

19A 

21.44 

10.00 

14 

18 

20 _ __ _ 

4 

20A 

18.30 

10.00 

13 

17 

21 ,, _ _ 

3,760 

6,567 

5 

21A 

42.00 

19.00 

13 

18 

22 

5 

22A 

20.20 

10.00 

14 

19 

23. 

22,874 

5 

23A 

23.65 

10.00 

11 

16 

24 , , 

3,760 

1,360 

6 

24A 

40.00 

17.00 

13 

19 

2Sl _ 

6 

25A 

60.00 

17.00 

13 

19 

2fl _ _ - 

4,892 

24,793 

18,262 

8,000 

6,000 

9,000 

6 

26A 

22.14 

10.00 

12 

18 

27 _ _ - 

6 

27A 

22.86 

10.00 

12 

18 

2S _ . . . 

6 

28A 

22.63 

10 00 

11 

17 

20 1 _. 

7 

*294. 

12 

19 

an _ _ 

8.760 
11,179 
12,000 
19,764 

3.760 ' 
10,548 

6,186 
12,268 
17,326 

1,470 

8,000 

6,000 

9,000 

1,260 

3,000 

3,000 

6,000 

7 

80A 

40.66 

16.00 

10 

17 

ai 

7 

31A 

20.00 

10.00 

(») 

22 , _ - 

7 

32A 

20.10 

10.00 

11 

18 

22__ 

7 

83A 

20.76 1 

10.00 

9 

16 

24 _ 

8 

34A 

42.00 

10.00 

9 

17 

22 ,_ _ _ 

8 

85A 

22.15 

10.00 

8 

16 

an 

8 

36A 

22.35 

10.00 


<*) 

18 

27 

8 

87A 

21.90 

10 00 

28 _ _ 

9,000 

8 

88A 

21.76 

10.00 

9 

17 

201 _ 

9 

39A 

28.00 

9.00 

8 

17 

40 _ _ _ 

3,750 

6,528 

13,632 

1,870 

3,000 

6,000 

9 

40A 

40.00 

17.00 

8 

17 

41 _ _ 

9 

41A 

19.60 

10.00 

5 

14 

(“) 

42 _ 

9 

42A 

19.16 

10.00 

(») 

421 _ 

10 

43A 

85.00 

10.00 

7 

(«) 

44 . __ _ 

8,760 

7,197 

13,560 

1,410 

8,000 

6^000 

9,000 

10 

44A 

40.00 

24.00 

17 

4fl 

10 

45A 

19.25 

10.00 

5 

15 

4« . _ 

10 

46A 

20.50 

10.00 

6 

15 

47 __ . 

17,280 

10 

47A 

22.85 

10.00 

« 7 


4S 1 . ... 


11 

48A 

47.00 

13.00 

40 _ 

3,760 

1,390 

11 

49A 

32.00 

15.00 

6 

17 

mi .. 

12 

50A 

88.00 

11.00 

5 

17 

Jll 

8,760 

1,240 

3,000 

6,000 

12 

51A 

50. CO 

22.00 

« 2 

« M 

22 _ _ _ 

6,135 

1^486 

12 

52A 

19.00 

10.00 

33_ 

12 

53A 

19.10 

10.00 

2 

14 



1 Some larvae were lost daring administration; for this reason, no accurate determination of the dosage 
oonld he made. > Part of the serum was Inadvertently lost dnring administration. 

s Died. * Did not appear. < Passive transfer. 
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A second experiment (B) was performed in order to determine 
whether any increase occurred in the amount of antigen. The previous 
procedure was duplicated except that instead of infecting the donor 
rabbits with living trichina larvae each animal received a single 
injection of an antigen consisting of an extract of dried pulverized 
trichina larvae. Under these conditions it was assumed that no 
multiplication of the antigen could take place in the donor rabbits. 

Ex'periment B ,—^Five rabbits were injected with a 1:20 dilution of 
the dried antigen in doses of 1 cc. per kilogram of body weight, and 2 
to 5 days later were bled from the heart. The collected serum was 
injected into a second series of nontreated rabbits in quantities equal 
to 10 cc, per kilogram of body weight. Tests were made daily for the 
detection of precipitins in each animal of the two groups. The 
protocols of the experiment are given in table 2. It will be seen that 
precipitins developed in the donor animals in 4 to 5 days and in the 
recipient animals from 3 to 6 days, the total incubation period in both 
donors and recipients being from 6 to 11 days. 


Table 2. —Appearance of precipitins following injection of donor rabbits with a 
1:^0 dilution of an extract of dried trichina larvae as an antigen and the transfer 
of the donors^ serum to recipient rabbits 


Donor animals 

Eedpient animals 

EabbitNo. 

Amount 
of extract 
Injected 

Appear¬ 
ance of 
predpltlns 
following 
Injection 
(days) 

Titer 

of 

precip¬ 

itins 

Rabbit 

No. 

Incubation 
period of 
donors' 
serum In¬ 
jected 
(days) 

Amount 
of serum 
injected 

Appear¬ 
ance of 
precipitins 
following 
serum 
transfer 
(days) 

Titer 

of 

precip¬ 

itins 

l..,u - . - 

Cc. 

2.12 

4 

1:80 

lA 


Cc. 

18.86 

1 

1:160 

9 _ 

2.67 

6 

1:160 

2A 


19.00 


1:40 

a - 

2.39 

4 

1:160 

8A 


19.16 


1:160 


2.07 

4 

1:80 

4A 


19.10 


1:160 


2.31 

6 

1:80 

6A 

5 

19.75 

HI 

1:20 





1 Passive Imisfor of precipitins occurred as evidenced by precipitin titers of l:40,1:12, and 1:12, respec¬ 
tively, 24 hours after injection. 


Serum from 3 donor rabbits, Nos. 3, 4, and 5, gave precipitin 
titers of 1:160, 1:80, and 1:80, respectively, on the day that serum 
from these animals was transferred to recipient rabbits Nos. 3A, 
4A, and 5A. Precipitin tests on the serum of these latter rabbits on 
the following day gave titers of 1:40, 1:12, and 1:12, respectively. 
However, precipitins could not be detected in the blood serum of these 
recipient rabbite at the forty-eighth hour after injection of the donors’ 
serum. Precipitins reappeared at the seventy-second hour after 
injection in rabbits 3A and 4A when the titers obtained were higher 
thfl.Ti those found at the twenty-fourth hour. 

Precipitins persisted from 9 days to 2 months following their 
appearance in 4 of the recipient rabbits (table 2). In the fifth animal 
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(lA), they were still present on the fifth day but were not present 2 
weeks later when an additional test was made. Under the conditions 
of the experiment, the persistence of precipitins over the above- 
mentioned period would seem to furnish additional evidence against 
the passive transfer of appreciable quantities of precipitins. 

The use of a larger number of animals in experiment B, and the 
continuation of the experiment over the same period of time as in 
experiment A, would no doubt have added emphasis to the results 
obtained. However, relatively large quantities of trichina antigen 
wodld have been needed and such quantities were not available 
because of the demand for the antigen for diagnostic purposes. 

Kegardless of the limitations of the experiment, the findings would 
seem to indicate that there had been some modification of the antigen 
which was transferred in the serum of the donor rabbits. Experiment 
A has since been duplicated, with human blood serum used as an 
antigen. The results, which will be published elsewhere, confirm the 
conelusions made in regard to experiment B. 

DISCUSSION 

The results of these experiments (experiment B) show that tricluna 
antigen is not lost from the sera of inoculated animals within 5 days 
after its introduction. Following the feedii^ of trichina larvae 
(experiment A) it was not lost within 12 days. This is contrary to 
the generally accepted opinion that antigen disappears rapidly after 
its introduction into the animal because of excretion, denaturation, 
or its interaction in antibody formation. 

The question arises as to whether the antibody production in 
recipient animals was due to progressive development of antigen in 
the larvae-infectcd animals, a quantitative factor, or whether it was 
the result of a change in the quality or character of the antigen. 

In this connection no rdation was foimd between the number of 
larvae fed or the dose of serum transferred and the time required for 
development of precipitins. In the few animals injected with the 
same dosage of antigen on a weight basis there was no uniformity in 
the time of appearance of precipitins. Since there is no migration 
of larvae from the intestine within 4 days after the feeding, it is 
evident that there could have been no increase of antigen because of 
larvae invasion during this period. Nevertheless, the relationship 
between the length of the antigenic phase in the donor animBlH and 
that of precipitin formation in the recipient animals remained un¬ 
changed. It may appear that the longer antigenic phase may be 
marked by the presence of a greater amount of antigen in the serum 
and thus result in the production in the redpient ani'ma.lj^ of an 
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earlier precipitin response. Kahn (ii), on the other hand, believes 
that an animal will develop immunity responses more quickly to 
smaller doses of antigen than to greater quantities. Again, the 
number of larvae given any one animal may not bear any relation to 
its reaction in either the production of antigen or antibodies or in its 
susceptibility to infection, since animals vary in their individual 
response to dosage of equal quantities. 
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NUMBER OF DAYS DONOR RABBITS WERE INTHC FIRST IN¬ 
CUBATION PERIOD. (anti^Mic phase) 

— — average date of appearance of PRECIPITINS 

IN DONOR RABBITS. 

riQUBB 3w—Schematic diagram showing correlations of average time of infection in donor rabbits and 
average time of appearance of procipitlns in recipient rabbits. 

While these experuaents do not oSer condusive evidence against the 
possibility of quantitative factors in the speed of production of pre- 
cipitins, the rather consistent inverse relationship between the length 
of the first incubation period and that of the second incubation period 
together with the constancy of the total period for precipitin produc¬ 
tion suggests that the antigen is modified in proportion to the length 
of time it is in the serum of the origmal donor animal. This inverse 
relationship is illustrated schematically in figure 3. 
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There seems to be ample evidence that the reactions in the recipient 
animals were not due to the transfer of precipitins because, aside from 
the technical exclusion of the latter, the animals receiving the serum 
later responded to a second antigen stimulation similar to that 
occurring in animals actively immunized. 

SUMMARY 

Antigens have been demonstrated in rabbits as early as 24 hours 
after the feeding of trichina larvae. The presence and persistence 
of these antigens in the serum for several days previous to the active 
development of precipitios has been shown by the injection of their 
serum into other noninfected rabbits, with the subsequent develop¬ 
ment of precipitins in the latter. This period of antigen circulation 
has been referred to as the antigenic phase. The length of the anti¬ 
genic phase bears a relationship to the speed of production of precip- 
itins in the recipient animals. The total period between the infection 
of the primary animal and the appearance of precipitins in the recip¬ 
ient animal is relatively constant. The possible bearing which both 
quantitative and qualitative factors may have in connection with 
these results is discussed. 
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THE OCCUKEENCE OF ANOPHELES DARLINGI BOOT IN 
BRITISH HONDURAS AND GUATEMALA 

By W. H. W. KoifPi Senior Medical Entomologist, United States Public Health 

Service 

In October and November 1939, Mr. Ivan Sanderson of tho British 
Museum made several collections of mosquitoes at his camp on Dog 
Creek, at the base of the foothills just south of Stann Creek, in 
British Honduras. The specimens were sent to the writer for iden¬ 
tification by Dr. R. L. Cheverton, senior medical officei’, at Belize, 
British Honduras. Among the material were 9 adult specimens of 
an Anopheline mosquito tentatively identified as Anopheles argyrir 
tarsis R.-D. Fortunately, a single male was present in the series, 
and dissection and examination of the male terminalia showed that 
it was in every respect like the males of Anophdes darlingi Root 
collected previously by the writer in Venezuela and British Guiana. 

Anopheles darlingi is the most dangerous vector of malaria m 
Brazil (except the imported A. gambiae) and in British Guiana and 
Venezuela. In Belem, Para, Brazil, Davis (1) found 22 percent of 
220 dissected specimens to be infected. Davis and Kunun (S) 
dissected 240 specimens at Franga, Bahia, Brazil, and found 28.7 
percent infected. At liapira, Bahia, Brazil, Kumm (3) found 8 out 
of 6 specimens infected. Shannon (4) found 9 percent infected at 
Porto Volho, Amazonas, Brazil. This mosquito has also been re¬ 
ported by Bennaroch (6) as naturally infected in Venezuela. In 
Panama and elsewhere, the principal Anopheline vector of malaria, 
AihopheUs alHmanus Wied., has been found naturally infected in 
percentages ranging from 1 to 2.5 percent. The superior ability of 
A. darlingi as a vector of malaria is evident from these figures. 

The northern range of A. darlingi has hitherto been considered as 
British Guiana and Venezuela, with one or two unconfirmed records 
from Colombia. It is not known from Panama or Costa Rica, or any 
of the other Central American countries. Its occurrence as far north 
as British Honduras was entirely unexpected, and because of its 
proved dangerous abilities as a malaria vector in South America an 
attempt to verify its presence in British Honduras was deemed ad¬ 
visable. Accordingly, the writer visited British Hondmas, and in 
company with Dr. Vernon Anderson of the Department of Health 
went to the locality where the adults of A. darlingi had previously 
been found. On March 18, 1940, larvae and pupae corresponding in 
every respect to the published descriptions of the species (O’), and to 
specimens in the writer’s collection from South America, were found 
in side pools aloiag Sfik Grass Creek, about 200 yards from the camp 
of the Silk Grass Forest Reserve, which is about 2 miles from Sander¬ 
son’s camp on Dog Creek. Later, larvae were found in small numbers. 
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but widely distributed, m pools along Silk Grass Creek below Silk 
Grass camp. Seven female adults, all blood-gorged, were taken in 
bed nets of the camp personnel and in the partly screened sleeping 
quarters of the party, and one female was captured attempting to bite. 
None were taken with horse bait. 

Most of British Honduras was sulBFering from a severe drought, the 
dry season having been unusually severe. Many potential breeding 
places of A. darlingi were noted in and about the camp at Silk Grass 
Reserve. No specimens of larvae or adults were taken at Stann 
Creek Village, although A. alhimanua was breeding freely in the 
lagoon behind the town. 

The occurrence of A. darlingi elsewhere in the region is very prob¬ 
able. Through the courtesy of Dr. J. R. de Leon and Dr. Julio 
Herrera of the Departamento de Sanidad of Guatemala, the writer 
was permitted to examine their collections of mosquitoes from Guate¬ 
mala. A series of 6 female specimens labeled ^^albitarsisl” and col¬ 
lected at Panzos, Guatemala, was found in the collections. Panzos 
is a town of some 3,000 situated about 50 kilometers west of El Estor, 
on the Rio Polochic above its entrance into Lago de Izabal (Golfo 
Dulce) and some 80 miles west of Puerto Barrios, on the Atlantic 
coast of Guatemala. These females lacked the two lines of white 
scales on the first abdominal stemite, characteristic of A. aZbitarsis 
L. Arrib., and differed in color markmgs from the specimens of A. 
argyritar&is R.-D. as foimd in Guatemala. They resembled in every 
respect the female darlingi collected by the writer at Silk Grass camp 
in British Honduras. It is therefore extremely probable that A. dar¬ 
lingi is present over a wide area of the neighboring coastal lowlands. 

The larval and adult specimens from British Honduras, and 2 fe¬ 
males from Panzos, Guatemala, were submitted to Dr. H. W. Kumm, 
who has had extensive experience with A. darlingi in Brazil. He 
confirmed the writer's identification of the material as A. darlingi. 

The occurrence of A. darlirhgi so far north of its usual range is 
unexplained, and its distribution should be further investigated in 
view of its dangerous powers as a carrier of malaria. A full account 
of the conditions under which A. darlingi was found in British Hon¬ 
duras will be published elsewhere. 
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SOME STATE LEGISLATION IN 1939 AFFECTING PUBLIC 

HEALTH 

A summary of the more important State legislation of interest to 
physicians, enacted or proposed in 1939, appeared in the Journal of the 
American Medical Association for March 9, 1940 (pp. 875-889),* two 
sections of which rdate to (1) health insurance, medical and hospital 
service plans, and care for the indigent sick, and (2) additional meas¬ 
ures for the control of certain communicable diseases. 

COMPULSOBT AND VOLUNTARY HEALTH INSURANCE 

BUls providing for some type of compulsory and voluntary health 
insurance failed of enactment in California, Connecticut, Massachu¬ 
setts, New York, Pennsylvania, Hhode Island, and Wisconsin. In 
most of the biUs, certain persons were excluded from the compulsory 
feature but were entitled to voluntary participation. 

The life of the committee authorized by New York laws, 1938, to 
investigate health requirements and recommend health insurance 
proposals was extended to March 15, 1940; but bills to create Bimilar 
commissions failed in Connecticut and Ohio. 

VOLUNTARY MBniOAL SERVICE PLANS 

Laws were enacted m Connecticut, Michigan, New York, Pennsyl¬ 
vania, and Vermont permitting nonprofit corporations which are so 
authorized by a designated State agency to operate, on a prepayment 
basis, nonprofit medical service plans whereby stated medical services 
can be rendered to subscribers. With some exceptions, these plans 
provide, in general, that the subscribers may have the services of 
physicians of their own choice and that the corporation is to pay the 
bills. Laws were enacted in Missouri and Arkansas permitting 
designated groups to provide medical and hospital services for their 
members. 

Similar bills failed of enactment in California, Illinois, Ohio, Utah, 
Washington, and Wisconsin, and bills authorizing such plans for 
osteopathic care failed in Michigan and Pennsylvania. 

VOLUNTARY HOSPITAL SERVICE PLANS 

Laws authorizing the formation of nonprofit corporations to provide, 
on a prepayment basis, hospital care to their members or subscribers 
were enacted in Alabama, Connecticut, Florida, Iowa, Maine, Michi¬ 
gan, New Hampshire, New Mexico, Ohio, Shode Island, South 
Carolina, Texas, Vermont, and Wisconsin. 

1 Legislation of Interest to Physicians Considerod by State liOgislatures in 1939. Prepared by T. V. 
MoDavitt, of the Bureau of Legal Medicine and LegiiJation, American Medical Association. 
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Similar bills failed of enactment in nine States, and attempts to 
legalize like activities of organizations already operating hospital 
service plans were unsuccessful in two States. 

Maryland adopted a resolution requesting the Governor to appoint 
a commission to study the question of compulsory hospital insurance, 
the prior Califomia nonprofit hospital service plan law was amended, 
extending the scope and definition of “hospital services,^' and the 
Massachusetts nonprofit hospital service plan law was amended to 
require the State commissioner of insurance to approve contracts 
issued and rates charged by the hospital service plan corporation, 

FREE CARE OF THE INDIGENT SICK OR THE GENERAL PUBLIC 

A new Michigan law requires the several counties to provide for the 
rendering of medical care to indigents, defines the service, and pro¬ 
vides for the maintenance of the private physician-patient relation¬ 
ship. A new Indiana law provides for care, in certain cases, by any 
hospital operated by the trustees of the Indiana State University, the 
cost to be borne by the county from which the patient is committed. 
Four States (Delaware, Florida, North Carolina, and South Carolina) 
passed laws authorizing specified counties to levy taxes to be used for 
medical and hospital treatment of the indigent sick. 

BiUs regarding State-wide plans for medical care failed of enactment 
in New York and Califomia. 

SPECIAL TREATMENT AND CONTROL OF DISEASE 

Laws were enacted in Connecticut, Illinois, Indiana, and New Jersey 
appropriating money to the State board or department of health for 
the purchase and free distribution of pneumococcus serum for the 
treatment of persons aflaicted with pneumonia and financially unable 
to purchase the serum. The Indiana laws authorize the distribution 
also of diphtheria toxoid, smallpox virus, and typhoid bactorins. A 
Florida law appropriated $10,000 to the State board of health for the 
purchase and distribution of insulin to persons needing it and finan¬ 
cially unable to purchase it, A somewhat similar bill failed of passage 
in Wisconsin. A new Connecticut law authorized the State depart¬ 
ment of health to furnish such treatment to indigent typhoid or para¬ 
typhoid fever germ carriers as may be necessary to relieve them of the 
carrier state. A Peimyslvania bill authorizing the department of 
welfare to supply hearing aids or devices to needy persons unable to 
purchase them was killed, as were two New York bills regarding care 
and appliances in poliomyelitis, and two other bills imposing on coun¬ 
ties or other political subdivisions the duty of supplying needed 
“physical repair'' to physically handicapped xmemployed adult per¬ 
sons and requiring the State to reimburse the local political subdivi¬ 
sion by 75 percent of the total expended by them for such purpose. 
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VENEREAL DISEASES 

Premarital examinations. —In the control of venereal diseases, laws 
requiring premarital examinations for syphilis were enacted in Cali¬ 
fornia, Colorado, Indiana, North Carolina, North Dakota, Pennsyl¬ 
vania, South Dakota, Teimossee, and West Virginia. The North 
Carolina and Teimessee laws relate to all venereal diseases. Proposals 
to condition the issuance of a license to marry on the presentation, 
by both parties to the proposed marriage, of a physician^s certificate 
as to freedom from an infectious stage of a stated venereal disease 
were rejected in 16 other States. 

Existing laws requiring premarital examinations were amended in 
Illinois, Michigan, and New York. 

Blood tests oj pregnant women. —^Laws requiring the submission of 
blood specimens of pregnant women were enacted in California, 
Colorado, Delaware, Illinois, Indiana, Iowa, Maine, Massachusetts, 
Michigan, North Carolina, Oklahoma, Pennsylvania, South Dakota, 
and Wasliington. Similar bills failed in six other States. 

Reporting, —new Alabama law requires a physician, hospital, dis¬ 
pensary, or penal or other institution to report immediately to the 
coimty health officer a case of syphilis, gonorrhea, chancroid, venereal 
lymphogranuloma, or granuloma venereum. A sim il ar bill failed in 
New Jersey. 

Compulsory treatment, —An Alabama law authorizes the county 
health officer to require all persons infected with a venereal disease to 
undergo treatment by a licensed physician, such treatment to be at 
public expense if a patient is unable to pay. ^ 

Free treatment for indigents .— ^A Florida law authorizes counties of 
certain populations to provide medical treatment at county expense 
for aU indigent residents Buffering from venereal disease. 

State facilities for diagnosis. —^A new Oregon law amends a prior 
law. The prior law directed the State board of health to provide free 
facilities for laboratory examinations for diagnosing venereal disease 
and to provide the necessary materials for treatment to persons whom 
the attending physician certifies are unable to pay therefor. The 
amendment requires, as a condition precedent to supplying such serv¬ 
ices and materials, that the attending physician certify that he will 
make no charge to the patient for the treatment of the disease for 
which the test is made. La Florida and Utah, bills were killed which 
provided for free distribution of antisyphilitic drugs to persons imable 
to pay; and an Indiana bill, requiring the submission of blood samples 
for serologic test every 2 years by all physicians, dentists, and nurses, 
failed of enactment. 

Appropriation for eradication of venereal diseases. —^A new Colorado 
law appropriated $12,000 to the State board of health for the period 
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ending June 30, 1941, to be used for venereal disease control work. A 
bill in Texas, appropriating $150,000 to the State department of 
health for similar work, failed of enactment. 

FOOD HANDLEKS 

A new Texas law prohibits the employment in any public eating or 
sleeping place, or place where food, drink, or candy is prepared or 
stored, of any person having an infectious or contagious disease. 
Such employees must present a physician's certificate every 6 months. 
Similar bills failed in five States. 

DIPHTHERIA IMMUNIZATION 

A compulsory diphtheria immunization law for children up to 5 
years of age was passed in North Carolina, the county health officer 
to administer the prophylactic free of charge if the parents or guard¬ 
ians are financially unable to pay. A Now Jersey law authorizes any 
board of education to condition school attendance on proof of immu¬ 
nity to diphtheria. Such board may provide, free of cost, materials 
and services for the required immunization. 

CANCER 

Laws directed at the control of cancer were enacted in four States. 
In Illinois, a division of cancer control was created in the State depart¬ 
ment of health, the receipt and expenditure of voluntary contribu¬ 
tions were authorized, and an appropriation of $26,400 was made for 
the establishment of a cancer diagnostic service. In Wisconsin, pro¬ 
vision was made fdt an annual appropriation of $10,000 for cancer 
research. A South Carolina law authorizes the State board of health 
to establish standards for cancer xmits in general hospitals, to provide 
financial aid for indigent cancer patients in such cancer units, to 
establish the necessary facilities for the treatment and cure of cancer 
patients, and to conduct educational programs. In Vermont, a State 
cancer commission was created which was authorized to establish and 
conduct cancer clinics in the State to care for indigent cancer patients 
and to grant aid to patients who are not wholly indigent but who 
cannot provide adequate core for themselves. An appropriation of 
$10,000 was made to the commission for each of the next 2 yeai*s. 

EXAMINATION OF PUBLIC SCHOOL PUPILS AND EMPLOYEES 

A New Jersey law requires local boards of education to determine 
the presence of tuberculosis in communicable form in the pupils imder 
their jurisdiction. Any pupil found to have tuberculosis in a commu¬ 
nicable stage must be excluded, and can be readmitted only when 
free from the disease in a communicable stage, when physically 
competent to engage in school activities, and when no longer a menace 
to the health of other pupils. Another law in New Jersey provides 
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that, in conducting the examinations rcqiiiiod by law, the medical 
inspector may require pupils to loosen, open, or remove tlieir clothing 
above the waist, provided the parents or guardians are notified and 
the examination is conducted in their presence or in the presence of a 
nurse or teacher. Still another New eTcrsey law authorizes boards 
of education to require a physical examination of all employees of 
the board at least once in 3 years. In case of mental abnonnality 
or a communicable disease, the employee is ineligible for further 
service until proof of recovery is furnished. 

Unsuccessful attempts were made in 3 States to require all public 
school teachers to undergo annual physical examinations and to sub¬ 
mit to blood tests for tuberculosis and venereal disease. 

BUREAUS OR DIVISIONS OF INDUSTRIAL HYGIENE 

Idaho and Montana enacted laws establisliing a bureau or division 
of industrial hygiene in the department of public \^olfare and State 
board of health, respectively. 

Citations to these laws are given by Mr. McDavitt, who also dis¬ 
cusses State legislation in 1939 relating to drugs, foods, cosmetics, 
and therapeutic devices, and to licenses for the practice of the healing 
art. 

DR. W. H. SEBRELL WINS AWARD FOR VITAMIN B STUDIES 

An honor for achievement in nutritional research has recently been 
conferred on Surg. W. H. Sebrell, of the United States Public Health 
Service, who shares the Mead Johnson & Co. award for ''the most 
outstanding work on vitamin B complex in North America'^ in 1939. 
This honor, which canies a pecuniary award of $1,000, is shared 
equally between Doctor Sebrell and a group of five workem at the 
laboratories of Merck & Co., Rahway, N. J., and was bestowed in 
recognition of research on riboflavin deficiency in man 

In Dr. ScbrelPs work, which was first reported in a preliminary 
note published in the Public Health Reports for December 30, 1938, 
and more fully presented in the issue of December 1, 1939, the condi¬ 
tion caused by riboflavin deficiency was identified and described and 
methods of prevention and treatment were demonstrated. 

The presentation of the award was made, on behalf of the award 
committee, by Dr. E. V. McCollum, of the School of Hygiene, Johns 
Hopkins University, at the meeting of the American Institute of 
Nutrition in New Orleans, La., on March 13, 1940. 

The vitamin B awards are being presented annually over a period 
of 5 years by the Mead Johnson & Co., of Evansville, Ind. The 
first aw’ard was made in 1939, to Dr. C. A. jElvehjem, of the University 
of Wisconsin, for Lis discovery in comiection with the use of nicotinic 
acid in the prevention of pellagra. 

21C55C* 



Aina 19.1940 


700 

COURT DECISION ON PUBUC HEALTH 


Pneumonia held not to result from “accident” within meaning of 
workmen’s compensation act. —(Pennsylvania Supreme Court; Parks v. 
Miller Printing Mach. Co. et al., 9 A.2d 742; decided December 4, 
1939; rehearing denied December 29, 1939.) Recovery of compensa¬ 
tion under the workmen’s compensation act was sought for the death 
of an employee from pneumonia. Because of a flood the machinery 
in the employer’s plant became covered with mud and dirt. After 
the waters had receded the regular employees, includii^ decedent, 
were directed to clean their machines. The decedent started on this 
work about a week after the flood had occurred but the floore were still 
damp and muddy. After working for about 8 days ho became ill 
with pneumonia, which was attributed by the attending physician to 
the conditions under which the decedent had been working. The 
decedent’s death occurred shortly thereafter as a result of the pneu¬ 
monia. The supreme court denied compensation on the ground that 
there had been no “accident” within the meaning of the worlonen’s 
compensation act. In the course of the opinion the court said: 

y * * While, in the present case, it was the flood which made necessary the 

cleaning of the machinery, this operation was a protracted labor, and those who 
engaged in it voluntarily and deliborately exposed themselves to the dampness 
'ahioh they knew existed. Decedent worked for 8 days before he became ill, re- 
tuming to the job each day in the usual fashion. Nor can the surroinidiug condi¬ 
tions during that time be fairly characterized as extraordinary. There was no 
sudden, intense exposure to water or to cold. The most that can be said is that 
tliero was dampness in the plant and mud on the floors as lingering effects of the 
flood. • * ♦ 

DEATHS DURING WEEK ENDED MARCH 30, 1940 


[From the \\ cckly Health indexi issued by the Bureau of the Ces&us, De|)artmeiit of Commorcol 
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Death claims per 1,000 polidos In force, annual rate. 

Death claims per 1,000 poheies, first 13 weeks of year, annual rate_ 















PREVALENCE OF DISEASE 


No health department^ fiiate or local, can effectively prevetd or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED APRIL 13, 1940 

Summary 

Reports received from the State health officers for the week ended 
April 13, 1940, indicate little change from the preceding week with 
respect to the 9 important communicable diseases included in the 
following weekly table. The incidence of each of ffiese diseases for 
the current week is below the 6-ycar median expectancy based on the 
years 1935-39, is lower than for the preceding week for influenza, 
meningococcus meningitis, poliomyelitis, and scarlet fever (diphtheria 
approximately the same), and lower than for the corresponding week 
last year for all but scarlet fever and whooping cough. The cumula¬ 
tive totals for tho first 15 weeks ending with the current week are 
below the 5-year (1935-39) median expectancy for all of these diseases 
except influenza and poliomyelitis. 

As compared with 1938, tho year with the record low general mortal¬ 
ity rate for the United States, health conditions so far this year have 
been almost equally as good as interpretod by the incidence of most of 
the important communicable diseases. However, more than four 
tunes as many cases of influenza have been reported this year as in the 
same'period in 1938, and the general weekly mortality in large cities 
reported by tho Bureau of tho Census has remained consistently above 
that for the corresponding period of 1938. 

For the current week 72 oases of smallpox were reported, of which 18 
occurred in Colorado and 19 in Iowa. For the preceding week 47 
cases were reported—11 in Iowa, 6 in Illinois, and 4 in Colorado. 
Eleven cases of endemic typhus fever were reported, 6 cases of undu- 
lant fever (brucellosis), and 4 cases of Rocky Mountain spotted fever 
in western States. 
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Telegraphic morbidity reports from State health officers for the week ended April IS, 
1940, and comparison with corresponding week of 1939 and 6-year median 


In these tables a zero indicates a definite report, while leaders imply that, although none wore reported, 
cases may have occurred. _ 



Diphtheria 

Influenza 

Measles 

Meningitis, 

meningococcus 

Division and 

Week ended 


Week ended 1 


Week ended 

Me- 

Weekended 


State 



Mo- 







Me- 




dian. 






dian, 



dian, 


Apr. 

Apr. 

0^ 

Apr. 

Apr. 


Apr. 

Apr. 

1936- 

T 

Apr. 

lajl'i- 


13, 

15, 

39 

13, 

16, 

39 

13, 

16, 

80 

16, 

39 


1940 

1939 


1940 

1939 


1940 

1939 


1040 

1939 


NEW ENQ. 











■ 


Maine _-_— 

1 

2 

2 

2 

167 

19 

633 

16 

114 



HI 

New Hampshire.— 

0 

0 





93 

17 

18 




0 

1 

1 

■■■■■II 



6 

48 

48 



0 

'M’nafin.r»huset1? .. 

6 

3 

6 




bH!] 

mMm 

714 



2 

TJ-hodA Tsiland 

2 

1 

1 


HWI 


156 

51 

75 



1 

OonTieotipnt - 

1 

0 

3 



7 

89 

821 

617 

1 

0 


MID. ATL. 













New Vrirk 

11 


34 

114 

127 

114 

641 

1,830 

2,842 

4 

3 


Nnv?' ,Tnrsf»y 

5 

9 

14 

10 

13 

9 

533 

67 

977 


0 

2 


25 

23 

33 


211 


803 

8 

10 


E. HO. GEN. 






Hhin 

11 

15 

17 

78 


26 

27 

25 


0 

0 

14 

TTidffvnn. 

2 

6 

11 

24 

09 

80 

5 

20 

20,3 

0 

2 

2 

piiTims._ 


33 

30 

13 

57 

85 


20 


1 

1 

8 

TVTIi'diiet'in t_ 

3 

12 

11 

25 

15 

7 

464 

324 

324 

0 

3 

4 

WTiscoufsin - 

0 

0 

3 

134 

154 

60 

463 

581 

581 


1 

1 

W. NO. CEN. 










2 

1 

2 

8 

2 

1 

178 

754 

230 

0 

0 

1 


9 

16 


9 

18 

2 

370 


100 


0 

2 


5 

3 

15 

1 


18 


71 

14 

31 

3 

1 

1 

North Dakota 

3 

1 

28 

88 

13 

10 

20 

20 

0 

1 

0 


3 

10 

2 

12 


9 

239 


0 

0 

0 

NAbrnskft 

0 

9 

3 


14 

1 

24 

67 



0 

1 

TTfinse'a _ 

4 

4 

8 

21 

28 

18 

697 

47 

47 

2 

0 

1 

so. ATt. 








Dolawnre _ __ 

0 

0 

0 




1 

3 

13 

0 


0 

kTnryljind S - .. 

1 


6 

ii 

24 

9 

8 

440 

247 

1 

1 

4 

Dist. of Col 

2 



2 

1 

3 

200 

08 

0 

0 

HT 

Vfrnrinia 

13 


■ 

328 

385 


\^m 

480 

eoH 

2 



& 

B 

bt 

t 

10 


59 

238 

69 

18 

8 

01 

4 

2 

Hr 

North Cnrolina. 

12 


■ 

14 

43 

43 

177 

538 

253 

0 

0 


flouth Pnrolina 

11 


442 

803 

331 

27 

48 

42 




Onorprin 3_ 

10 

3 



94 



89 

156 


0 






7 

9 

2 

127 

95 

82 

0 


3 

E. SO. CEN. 










Kentucky _ 

2 

9 

11 

6 

10 

79 

84 

93 

2S 

315 


2 

7 

Tennessee ^___ 

4 

5 


296 

154 

145 

62 

69 

1 

u 

2 

AlfthamiiS _ - 

9 

13 

10 

5 

142 

697 

865 

144 

184 

184 

4 

0 

3 

M{Rf.tssippi 3 . . 

6 

4 

1 


2 

W. SO. CEN. 













Arkansas.. 

7 

4 

4 

99 


82 

24 

62 

62 


1 

1 

Loui'^iana __ 

9 

16 

13 

7 

25 

85 

85 

5 

198 

02 

1 

•1 

1 

Oklalioma... __ 

5 

7 

171 

179 

133 

18 

202 

146 

1 

2 

a 

Texas *.... 

17 

12 

8( 

041 


646 

882 

395 

482 


2 

1 

MOUNTAIN 








Montana. ^ ^ _ 

1 

0 

1 

12 

5 

41 

41 

28 

285 

16 


0 

0 

Idaho - - 4^ 

3 

0 

1 

2 

4 

52 

04 

24 


0 

0 

Wyoming * 

2 

0 

G 




29 

92 

46 


0 

Q 

Omorado * * _ 

12 

4 

14 

9 

23 

■HBl? 

MMIII 

25 

530 

315 


2 

1 


0 

3 



29 

28 

35 

1 

1 

1 

Arizona 

1 

5 

2 

93 

7 



53 

88 

40 

0 

0 

0 

ntahJ_ _ 

G 

0 

G 

42 


636 

110 

23 

0 

1 

0 

PACIFIC 









Wftahfngtnn _ 


0 

0 


10 

1 

768 

707 

228 

0 

0 

1 

Oregon I . - 



2 

11 

44 

44 

642 

455 

mi 

70 

1,645 

0 

0 

0 

nS^ornfa 



m 

186 

145 

145 

1 

3 

8 



Total_ 

iiiES 


398 

2,842 

6,141 

3,201 

9,746 

16,056 

16,066 

36 

47 

158 


VBJJii 

PHbtti 



iJi weeks . 



8,547 

155.283 

129,527 

IBCTg? 

mm 



wm 

mm 

1,984 


See footnotes at end of table. 
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April 10, 1010 


Telegraphic morbidity reports from State health officers for the week ended April 13, 
1940, and comparison with corresponding week of 1939 and 6-year median—‘Qorx. 



Maine. 

New Hampshire 

Vermont. 

Massachusetts,. 
Rhode Island... 
Connecticut--— 


New York_ 

New Jersey.. 

Pennsylvania- 

S. NO. GEN. 

Ohio. 

Indiana- 

Illinois.. 

Michigan >_ 

Wisconsin. 


Minnesota.. 

Iowa... 

Missouri.. 

North Dakota. 

South Dakota. 

Nebraska. 

Kansas. 

so. ATL. 

Delaware. 

Maryland *. 

District of Columbia. 

Virginia.—- 

West Virginia*. 

North Carolina. 

South Carolina_ 

Georgia*.—.. 

Florida *. 

E. so. CEN. 

Kentucky.. 

Tennessee *.. 

Alabama*.. 

Mia«'laaipi>i *. 

W. so. CEN. 

Arkansas.. 

Louisiana.. 

Oklahoma_ 

Texas® .. 

MOUNTAIN 

Montana. 

Idaho . 

Wyoming*. 

Colorado * ®. 

Now Mexico. 

Arizona. 

Utah®. 


Typhoid and para¬ 
typhoid fever 


Washington, 

Oregon*^-— 

California... 


15 weeks. 3861 


See footnotes at end of table. 


19 4,995 


2301 3071 71,706} 77,735|l03,233} 1,073} 5,42l| 4, € 


I 1,165} 1,741} 1,741 
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Telegraphic morbidity reports from State health officers for the week ended April 
13y 1940y and comparison with corresponding week of 1389 and 5-year median — 
Continued. 



WTiooping: cough, 
woek ended— 


Apr. 13, Apr. 15, 
1940 1930 


Whooping cough, 
wook ondod— 


NEW ENG. 

Maine . 

New Hampshire.... 

Vermont .. 

Massachusetts_ 

Rhode Island_ 

Connecticut. 


New York. .. 

New Jersey_ 

Pennsylvania. 



Missouri 
North Dakota 
South Dakota 

Nebiaska_ 

Kansas. 


SOLTtH ATLANTIC 

Delaware. 

Maryland». 

District of Columbia.. 

Virginia.. 

West Virginia *_ 

North Carolina_ 


Division and State 


SOUTH ATLANTIC—continued 


South Carolina. 

Georgia *.. 

riorida*.. 


Kentucky.. 
Tennessee» 
Alabama 
Mississippi 


WEST SOUTH GENTBAL 


Arkansas.. 
Louisiana- 
Oklahoma. 
Texas*--.. 


Montana.— 

Idaho. 

Wyoming 
Colorado ^ 
New Mexico, 
Arizona. 



yy HsniDg 

Oregon * 

wn... 

Californi 


To 

15 weeks 

tal.. 


44,908 81,897 


1 Now York City only. 

* Period onded onrlicr than Saturday. 

* Typhus fever, week ended Apr, 13, 1940,11 cases as follows: Georgia, 4; Florida, 3; Tennessee, 1; Ala¬ 
bama, 2; Texas, 2. 

*• Rocky Mountain spotted fover, week ondod Apr. 13,1010,3 cases as follows: Wyoming, 2; Colorado, 1; 
Oregon, 1. 

* Colorado tick fover, week ended Apr. 13,1940, Colorado, 2 cases. 




































































AprU 19, 1940 


WEEKLY REPORTS FROM CITIES 

City reports for week ended Mar, SO, 1340 

This table sommarlzes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban Incidence of the communicable diseases listed in the table. 


State and city thorla -r 

Cases 


Data for OOcItIcs: 

5-year average.. 147 438 
Current week-- 54 237 


Dlph- Mob- Pnou- SmaD- Tubor- Dooths, 




jviOB- jrneu- i-a. oinau- luot-r- LAwns, 

ales monia pox culosis all 

cases deaths cases deaths cauw's 
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City reports for week ended Mar. $0j 1940 —Continued 



Diph¬ 

theria 

coses 

Influenza 

Moa- 

Pneu- 

Scar¬ 

let 

Small- 

Tuber- 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

aU 

causes 

State and city 



sles 

coses 

monia 

deaths 

pox 

cases 

culoais 

deaths 

Case*! 

Deaths 

fc\cr 

castes 

fG\er 

cases 

cough 

cases 

Iowa: 












Cedar Rapids . 
Davenport 

Deb Moines 

0 



33 


8 

0 


0 



2 



12 


1 

0 


0 

^b1 


0 


0 

13 

0 

10 

7 

0 

0 

^■i 

39 

Bioux City_ 

1 



0 


0 

0 


0 

0 



0 



0 


1 

0 


0 

0 


Missouri: 












Kansas City—. 

St. JofiGph _ 

0 


0 

8 

8 

24 

0 

6 



130 

0 


0 

HI 

3 

1 

0 

0 

0 


27 

St. Louis. 

3 


0 


11 

15 

0 

12 

0 


233 

North Dakota: 



■l 







Fanro- _ 

0 


0 


1 


1 

0 

0 

0 

14 

Grand Forks.-- 
Minot 

0 



0 


0 

0 


0 

1 

0 



0 


0 

0 


0 

0 

3 

South Dakota: 













0 



0 


2 

0 


0 

0 


Sioux FaUa. 

0 


0 

0 

0 

1 

0 

■^Ka 


^^^a|a 

8 

Nebraska: 












Lincoln 

0 



1 


2 

0 



0 


Ornaha_— 

0 


0 

13 

9 

7 

0 

1 

Bi 

4 

52 

Kansas: 










Lawrence. _ _ -. - 

0 


0 




0 

0 

0 

0 

4 

Topeka 

0 


0 



HI 

0 

0 

0 


10 

Wichita. 

0 


0 




0 

0 


1 

25 

Delaware: 








■ 



Wllminctton. — 
Maryland: 

0 


0 


6 

5 

0 

2 


10 

35 





24 

16 





Baltimore. 

1 

23 

X 

2 

0 



156 

240 

Cumberland 

0 

1 

1 

0 

0 

1 

0 

HI 


0 

16 

Frederick . 

0 


0 

0 

1 


0 

0 


0 

5 

District of Col.: 












Washington. ... 
Virginia: 

3 

3 

2 

0 

10 

16 

■l 

15 


7 

155 

Lynchburg __ 

0 



1 

1 

4 


0 

0 

2 

14 

Norfolk.. ’. 

0 

7 



5 

2 

Hi 

1 

0 

1 

24 

Richmond 

0 


1 

2 

4 

2 


0 

0 

0 

47 

Roanoke . 

0 



1 

1 

1 

0 

0 

0 

0 

23 

West Virginia: 











Charleston. 

0 

4 

0 


1 

^^■ja 


1 


0 

18 

Huntington..— 

Wheeling.. 

0 





2 




0 


1 


0 

0 

3 

1 


2 


2 

28 

North Carolina: 










Gastonia _ 

0 



0 


^^■ta 




0 


Raleigh . 

0 


0 

0 

■D 

0 

HI 

0 


0 

12 

Wilmington ... 
Winston-Salem 

0 


1 

0 



Hi 



0 

12 

0 


0 

0 

3 

3 

0 

4 


0 

24 

South Carolina: 












Charl<\ston. 

0 

28 

0 



1 

0 


^bI 

1 

14 

Florence _ 

0 


0 


^■1 

0 

0 


i^bI 

0 

15 

OroeiivUIo_ 

0 


0 



0 

0 

0 


1 

4 

Georgia: 












Atlantn _ 

0 

12 

1 

10 

8 

4 

0 

5 

0 

1 

78 

Brunswick. 

0 


0 

0 



0 


0 

0 

6 

Bavannah. 

0 

is' 

0 

0 

0 

2 

0 

3 

0 

0 

27 

Flcridn: 










AlUimi . 

0 

6 

1 

0 

2 

1 

0 

2 

0 

0 

55 

Tampa. 

2 

1 

1 

80 

1 

1 

0 

0 

0 

3 

34 

Kentucky: 









Ashland.. 

0 



0 

0 

2 

0 

0 

0 

3 

6 

Covington. 

0 



4 

2 

1 

0 

3 

0 

0 

12 

Lexin^on_ 

0 



0 

0 

5 

0 

0 

0 

1 

19 

Tcnneaaoc: 











Knoxville_ 

0 


0 

0 

1 

11 

0 

0 

0 

0 

28 

Memphis . 

0 

12 

2 

11 

6 

21 

0 

4 

0 

21 

90 

NashviUo 

0 

5 

0 

3 

1 

1 

0 

0 

0 

0 

56 

Alabama: 












Birmingham— 

0 

5 

2 

8 

3 

0 



0 

1 

70 

Mobile. 

0 

8 

0 

0 


0 



0 

0 

22 

Montgomery... 

Arkansas: 

1 

3 


11 


0 

■ 

■HI 

0 

0 











Fort Smith 

0 





0 

0 


0 

0 


Little Rock 

0 

4 

iHHHni 

1 

4 

8 

0 

iMiigiii 

0 

0 


Louisiana: 












Lake Charles... 

0 



1 

1 

^K] 

0 

0 

1 

0 

6 

New Orl(*anB.-. 

2 

5 

0 

11 

11 


0 

18 

0 

24 

139 

Shreveport. 

0 


1 

1 

12 


0 

i 

0 

0 

67 
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Gty reports for week ended Mar. SOy 1940 —Continued. 


April 19» 1940 


state and city 


Oklahoma: 

Oklahoma City 

Tulsa. 

Texas. 

Dallas . 

(3alv(‘tfton. 

Houston - --- 
Son Antonio... 

AContana: 

Billinas . 

Grt*at Falls—-- 

Helena. 

Missoula. 

Idaho: 

Bolso . 

Colorado: 
Colorado 
Springs — 

Denver . 

Bueblo. 

New Mexico: 

Albufiuerquo _ 
Utah: 

Salt Lake City 

'VVashinplon: 

Seattle . 

Siiokdno_ 

Taixuna — 
Oreeoii; 

Portland.. 

Salem . 

California: 

Los Angeles .. 
Si/ramento . 
San Fianeisco. 


GasosI Deaths 


State and city 


New York: 

Buffalo . 

New York. 

Ohio; 

Cleveland. 

Illinois: 

('‘hicoRO 

District of Columbia: 

Washinylou. 

West Virginia: 

Huntington. 



Denguf.—CdaM: Charleston, S. O., 1. 

PlncephdlUi^ epidemic or lethargic.—Ossios: Now York, 2; Houston, 1; Great Falls, 1. 
P///ccra.—Cases: Chark'Ston, 8. O., 1; Miami, 1. 

TgphuHfever.—Vm's: New York, 1; New Orleans, 1; Houston, 1. 










































































FOREIGN REPORTS 


CANADA 

Promncefi—CorrmvmcahU diseases—Weeks ended March 16 and SS, 
1940 .—During the weeks ended March 16 and 23, 1940, cases of 
certain oonununicable diseases were reported by the Department of 
Pensions and National Health of Canada as follows: 

Week ended March 16,1940 


Disease 

Prince 

Edward 

Island 


New 

Bruns¬ 

wick 

Que¬ 

bec 

Onta¬ 

rio 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 


1 

2 

1 

2 





6 

Chlftkpopnv _ 



6 

226 

484 

29 

17 

10 

7i 

847 

DiphtheHft_ 




25 


2 

3 



31 

Dysentery_ 


HHEp 


4 

mniiQ 



■■■■■ 

HIPMl 

7 

IniiliiGnzfl-_ 



■■■nl 



5 


Mwil 


162 

Measles_ 




230 

1,313 

601 

68 



2,246 

Mumps_ 




76 

'438 

9 

17 



648 

Pneumonia_ _ _ 


HiiiiP 



66 

3 

1 


10 

mm 

Swirlet fever 


liiijMii 

8 

96 


5 

19 

84 

25 

482 

Trachoma __ 


llllllllill 



1 




1 

5 

Tuberculosis__ 

2 

13 

10 

67 

100 

82 


5 



Typhoid and paraty¬ 
phoid fever __ 




26 

2 


m/M 

2 


82 

wWplng cough. 


4 


180 



40 

22 

28 

411 


Week ended March 23,1940 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

B 

Onta¬ 

rio 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 




2 

2 


1 



5 

Chickenpox._ 


12 


210 


3G 

32 

1 

80 

630 

Diphtheria_ 


1 

21 

2 

1 


25 

l)ysi»iitery . __ 




24 





24 

Intliienza' 


82 


40 

HHHj 


HHB 

01 

103 

Mejisles.^ . . 


12 


213 

S73 

501 

131 

8 

59 

1,862 

509 




70 

mm 

14 

16 

1 

8 

111II11111 


6 


24 

2 

2 


11 

45 

lerTirW 1 i 11111111 


6 

7 

m 

159 

8 

11 

12 

12 

805 

1111111111 




7 

7 

ivnTTTflnmnB 1111111111 


8 

10 

66 

22 

3 

28 

1 


123 

Typhoid and paratyphoid 
fever...... 


1 

20 

2 

16 


1 

1 

41 

Whooping cough 


12 


138 

97 

40 

81 

2 

17 

837 





Noth.—N o coses of the above diseases, were reported from Prince Edward Island for the we^ ended 
Mar. 23» 1940. 


( 708 ) 
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April 19,1940 


EEPOETS OF CHOLEEA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVEE RECEIVED DURING THE CURRENT WEEK 

Note.—A cumulative table alvina current information regarding the world prevalence of quai’antiiiuble 
diseases appeared in the Public IIkaltii Keports of March 2«, 3040, pages 567-671. A similar table will 
appear m futun* Issues oi the Pnniic’ llKMTn Kepokts for the last Krulaj of each month. 

Cholera 

Indochina (French).—Dming the period Fobniary 11-29, 1940, 
cholera was ro])ort/ed in French Indocliinn as follows; Loiiang Prahang, 
7 cases, 3 deaths; Vientiane, 307 cases, 201 deatlis. 

Plasue 

Hawaii Temtmj—Inland of Hawaii—Uamalena District—Ilamakm 
hfiU Area. —A rat found on March 12 and another rat found on March 
15,1940, in Ilamakua Mill Area, Hamakua District, Island of Hawaii, 
T. H., have been proved positive for plague. 

Indochina (French) — Kandal. —^During the period Fcbruaiy 19-29, 
1940, one case of plague was reported ip Kandal, French Indochina. 

Peru. —Dui-ing the ini>nth of Januaiy 1940, plague was rejiorted in 
Peru, by Depwtinonts, ns follows: Lambai^cque, 5 oases, 4 deaths; 
Liboi'tad, 25 cases, 11 deaths; Lima, 11 cases, 9 deaths; Piura, 3 ca.ses, 
1 death. 
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ADMINISTRATIVE FACTORS INVOLVING EFFECTIVENESS 
• OF COMMUNICABLE DISEASE CONTROL 

By E. A. Lane, M. D., Dtrectoi, Division of Communicable Diseases, Westchester 
County Department of Health, White Plains, N. Y. 

One of the important functions of a health department is its work 
in attempting to limit the spread of infectious diseases. To accom¬ 
plish this pui’pose a public health nurse is usually sent to the homo 
as soon as a case is reported, to instruct the family ajvd to assist with 
arrangements for the isolation of the patient. Effective efforts at 
control are seldom made prior to the nurse’s first visit. 

It is doubtful whether the nurse’s activities exert much effect on 
the spread in a community of certain of the communicable diseases, 
such as poliomyelitis and meningitis. Little or no pretense is made 
at control of measles, the primary object of the nurse’s visits being 
to reduce mortality. For some of the other communicable diseases, 
however, such as diphtheria, scarlet fever, whooping cough, and ty¬ 
phoid fever, in which om knowledge of the etiology is more complete, 
it should be possible to effect a definite measure of control if our 
control measures could be instituted promptly at the onset of the 
illness, and provided that the nurse is able to secure intelligent coop¬ 
eration from the members of the household. 

Communicable disease control is admittedly imperfect, especially 
in diseases whore there are large numbers of unrecognizable carriers 
and mild, missed cases. Since at best our efforts at control can only 
limit the number of cases of a disease occurring at any one time, in 
some cases merely postponing the attack, and cannot be expected to 
reduce the incidence to anything approachiug zero, their effectiveness 
is difficult to evaluate. Such an evaluation will not be attempted 
here. It is assumed that such measures are of value and that their 
usefulness is impaired by the delay that usually occurs in carrying 
them out. This study was made to determine the magnitude of this 
delay and some of the reasons for it. 

Communicable disease control, in the limited sense that includes 
only the activities undertaken to control the spread of infection from 

236667'—40-1 (711) 
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the patient and his immediate environment, is, in the Westchester 
County Department of Health, the joint responsibility of the divisions 
of niu-sing and of communicable diseases. Reports of cases received 
by the latter which call for control measures are referred to the de¬ 
partment nmses in the field. This is done by telephone for cases of 
diphtheria, dysentery, meningitis, ophthalmia neonatorum, para¬ 
typhoid fever, poliomyelitis, scarlet fever, and typhoid fever. For all 
other diseases notification is given by mail. Reporting by physicians 
to the health department is carried on in accordance with regulation 
2 of chapter II of the State Sanitary Code which requires that every 
case shall be reported to the local health officer within 24 hours irom 
the time the case is first seen. Nearly all case reports are received 
by mail. 

The following material was obtained from the records for 1936. 
It does not include cases in the city of White Plains where physicians 
report mainly by telephone. 

SOXJBCE OP MORBIDITY REPORTS 

Approximately three-quarters of the case reports were received from 
physicians. The other reports wore transmitted by public health, 
school, and visiting nurses for cases that were not attended by a 
private physician. 

As would be expected, the more serious diseases were seen and re¬ 
ported by physicians in larger percentages than were the less serious 
diseases. The relatively high percentage of cases of German measles 
(rubella) reported by physicians is rather striking, especially since 
that disease reached epidemic proportions during the year covered 
by this study. 


Table 1. —Somce of moihidity re^poris 


Disease 

Cases 

reported 

Percent reported 
by- 

Physicians 

Others 

r*hir»VPTipftT ... , . 

1,852 

89 

61 

'piphlliAiL,! 

14 


0 

TlnhAlla _ .. 

2,807 

86 

iJ 

. _ . . .. 

3,239 

71 

90 

SnarlAt fever 

486 




859 

71 

29 

Tntftl_ __ _ _ __ 

8,817 

78 

27 



INTERVAL BETWEEN DATE OP ONSET AND DATE OP PHYSICIAN^S FIRST 

VISIT 

The interval between the date of onset of a disease and the physi¬ 
cian’s first visit would presumably be influenced by several factom, 
including the severity of the illness at the onset, the ability of the 
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family to pay a physician, and the duration of disability before the 
nature of the Ulncss is suspected. Oddly enough, the seriousness of 
the disease, while it affected the percentage of cases in which medical 
attention was sought, as shown in table 1, did not appear to influence 
the promptness with wliich a physician was called. That is, if a 
physician was called, he was summoned about as promptly in a case 
of chickenpox as he was in a case of diphtheria or scarlet fever. The 
only exception to this is whooping cough, where the greater delay 
may have been due to the fact that for the fii*st few days the ilhiess 
appears to be nothing more than a common cold. 

While improved economic conditions or a change in the manner of 
furnishing medical service might shorten this interval, it will never be 
obliterated and will always be more or less a hindrance to effective 
control of infection. 

Because of the small numbers of cases involved, the data (table 2) 
for the less conmion and more serious diseases do not have much 
significance. In meningitis and poliomyelitis the interval between 
onset and physician’s visit is of little moment, since a delay in calling 
a physician and in instituting control measures would probably have 
little or no effect on the incidence of the disease. In diphtheria, 
however, where the figures suggest that such a delay has occurred only 
too frequently, this time interval might be of considerable importance 
in the spread of the infection. 

The other diseases listed show vaiying intervals, from chickenpox 
with 28 percent of the cases not seen by a physician until the third day 
of the illness or later to whooping cough with 82 percent in this 
category. In the latter disease a physician was not called in over half 
of the cases (55 percent) until the second week of the illness or later. 
Forty percent of both measles and scarlet fever patients were not 
seen by a doctor until after the second day of their illness. 

If to the frequent delay in calling a physician is added the further 
obstacle that the physician, when called, may not always report tho 
case promptly to the health department and that he may not always 
insure complete compliance with all of tho necessary control measures 
on tho part of tho family, although charged by tho State Sanitary 
Code with the responsibility for so doing pending the arrival of the 
health department representative, it can readily be appreciated why 
our control measures are not always as effective as they might be. 

There were only two cases of typhoid fever in the group studied, 
one of which was first seen by a physician on the third day of the illness 
and the other not until the ninth day. In view of the vague, insidious 
character of the onset, delay in securing medical attention in this 
disease, while dangerous to the other members of the household, is 
readily understandable and occasional secondary cases wiU continue 
to occur. 
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Table 2. —Interval between date of onset and date of physician^s first visit 


Interval 

Chicten- 

pox 

Measles 

Scarlet 

fever 

Whooping 

cough 

Diphtheria 

Meningitis^ 

Poliomye- 

Utis 

Cases 

Per¬ 

cent 

Cases 


Cases 


Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per 

cent 

Same day 

85 

37 

328 

30 

00 

28 

20 

14 

6 

55 

4 

66 

2 

40 

1 day . 

80 

35 

327 

30 

102 

32 

5 

4 

1 

0 

1 

17 

2 


2 days. 

21 

9 

218 

20 

54 

17 

6 

4 

1 

9 

0 



_ 

Sclavs. 

16 

7 

102 

9 

32 


5 

4 

2 

18 

0 

- 

1 


4 (\avs. 

8 

4 

62 


12 

4 

8 

6 

1 

9 

1 

17 

0 


fidaj's. 

6 

3 

16 

2 

12 

4 

6 

4 

0 


0 


0 


6 days. 

5 

2 

12 

1 

8 

3 

12 

9 

0 


0 


0 


7-13 days 

6 

3 

18 

2 

6 

2 

42 

30 

0 


0 


0 


11-20 days .. 

0 


2 

(>) 

■1 


27 

19 

0 


0 


0 


21-27 days . 







9 

6 

0 


0 


0 
















Total 

227 


1.085 


316 

100 

140 j 

100 

11 

100 

6 

100 

5 

100 


1 Meninuitls, meningococcus * Less than H of 1 percent. 


INTERVAL BETWEEN DATE OF PHYSICIAN’S FIRST VISIT AND DATE OP 
RECEIPT OF HIS REPORT 

According to the State Sanitary Code (ch. II, regulation 2), a 
physician is expected to report cases of communicable diseases within 
24 hours from the time ho first secs the patient. From 13 to 24 hours 
would be required for the report to reach the health department by 
mail. There would, therefore, be a permissible interval of from 12 
to 48 hours between the time of the physician’s fii^st visit and the 
time of receipt of the report at the health department. This inter¬ 
val might occasionally be longer should the physician experience 
difficulty in arriving at a diagnosis or desire to await the result of a 
laboratory examination before making his report. An upper limit 
of 48 hours would, however, be a generous allowance of time for 
receipt of the report in most cases. It will be observed in table 3 
that the promptness of reporting, on this basis, was far from satis¬ 
factory. In the following percentages of cases the interval between 
date of physician’s first visit and date of receipt of report was longer 
than 2 days; Whooping cough, 87 percent; meningococcus menin¬ 
gitis, 83 percent; poliomyelitis, 80 percent; diphtheria, 73 percent; 
measles, 66 percent; chickenpox, 63 percent; scarlet fever, 55 percent. 

It should be remembered that in many cases the interval under 
consideration here would be in addition to that shown in table 2 
and would thus serve to increase the time elapsing before the case 
came under the control of the health department. 

Of the 2 cases of typhoid fever, one was reported on the fourth day 
and the other on the seventh day after the physician’s first visit. 
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Table 3 .—Interval between date of physidan^s first visit and date of receipt of his 

report 


Interval 

•Chicken- 

pox 

Measles 

Scarlet 

fever 

Whooping 

cough 

Diphtheria 

Meningitis ^ 

Poliomje- 

htis 


Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Coses 


Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Same day — 

18 

8 

79 

7 

25 

7 

1 

1 

1 

9 

1 

17 

0 


1 day . 

24 

10 

138 

12 

50 

15 

5 

3 

1 

9 

0 


1 

20 

2 days 1. 

43 

10 

165 

15 


23 

14 

9 

1 

9 

0 


HI 


3 days. 

32 

14 

153 

14 


15 

6 

4 

1 

9 

2 

33 

n 

20 

4 days. 

29 

13 

143 

13 

■tl 

12 6 

6 

4 

0 


0 


0 


5 days. 

15 

6 

107 

10 

22 

7 

10 

6 

0 


1 

17 

0 


6 days. 

8 

3 

52 

5 

18 

5 

7 

5 

1 

9 

0 


3 

69 

7-13 dal’s . 

43 

19 

194 

17 

42 

12 5 

36 

23 

6 

55 

2 

33 

0 


14-20 days .. 

16 

7 

52 

5 

8 

2 

29 

19 

0 


0 


0 


Over 3 















weeks.... 

3 

1 

29 

2 

2 

1 

■a 

1^1 

0 


0 




Total - 

231 


1,112 


335 


154 

100 

11 

100 

6 


5 



1 Meningitis, meningococcus. * Maximum satisfactory Interval. 

INTERVAL BETWEEN DATE OP ONSET AND DATE OF HOSPITALIZATION 


The percentages of reported cases hospitalized in 1936 is known for 
the following diseases: Diptheria, 68 percent; measles, 1 percent; 
scarlet fever, 23 percent; typhoid fever, 100 percent; whoopmg cough, 
1 percent. The interval between onset and hospitalization has boon 
tabulated (table 4) for all of these diseases except whooping cough, 
and also for meningococcus meningitis and poliomyelitis. The num¬ 
bers of cases are very small except for measles and scarlet fever. 

While hospitalization is ordinarily provided solely for the better 
care of the patient, it should, in diseases like diphtheria, scarlet fever, 
and typhoid fever, be of value in preventing the spread of infection 
if earned out early enough in the course of the illness and if a suffi¬ 
ciently large number of patients in homes ill suited for proper control 
are included. Poor facilities for medical and nursing care and for 
isolation and control are likely to go hand in hand, and such condi¬ 
tions often obtain in the presence of the more serious diseases for which 
efficient nursing service is desirable. Hospitalization, as well as 
other known control meastires, probably has little or no effect upon 
the incidence of poliomyelitis and meningitis. As for measles and 
whooping cough, even if cases could be hospitalized in sufficiently 
laa^e numbers, it is doubtful whether this procedure would have any 
appreciable effect on prevalence in view of the continued occurrence 
of unreported cases and the diffierdty of securing sufficiently early 
know'ledge of the reported cases. The purpose of hospitalization in 
these two diseases is now solely the care of the patient, either because 
home conditions are extremely unsatisfactory or because the case is 
unusually severe and the patient a poor risk. 
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The interval between date of onset and of hospitalization is aflfected, 
among other things, by the delay on the part of the family in sum¬ 
moning a physician (table 2), and it probably cannot be reduced to 
any great extent. Table 4 may indicate a satisfactory degree of 
promptness in hospitalizing the patient insofar as his medical and 
nursing care are concerned, but it does not indicate that any gi-eat 
degree of assistance may be expected from this measui'e in controlling 
the spread of infection in the community. 


Table 4, —Interval between date of onset and date of hospitalization 


Interval 

Diphtheria 

Measles 

Seal let 
fever 

Meningitis i 

Poliomy¬ 

elitis 

Typhoid 

fever 

Same day. 

2 

6 

10 

1 

0 

0 

1 day. 

1 


42 


1 


2 days. 

1 


22 


1 


3 days. 



15 



1 

4 days. 

2 





0 

6 days.. I 

1 




1 

0 

6 days. 

0 



0 

0 

0 

7-13 days. 

0 

nm 

■■3 

1 

0 

1 

Total. 

HH 

23 

101 

c 

3 

2 


I Meningitis, meningococcus. 


INTERVAL BETWEEN DATE OP ONSET AND DATE OP NURSb’s FIRST VISIT 

The interval between date of onset and date of the nurse’s first 
visit very largely determines the effectiveness of our control measures. 
Unfortunately it is a composite interval that includes not only any 
delay that may occur from the time the case report is received until 
the nurse visits the homo but also the delay on the part of the family 
in summoning a physician (table 2) and the further delay on the part 
of the physician in reporting the case (table 3). 

Nurses are expected to make the first visit to cases of diseases 
that are reported by telephone as soon as possible and not later than 
24 hours after the report is received. The initial visit to cases reported 
by mail, while made as soon as more urgent duties permit, must be 
made within 36 hours. Thus the longest permissible interval that 
should occur would bo in the latter group of diseases when a case 
which was reported in the afternoon might not be visited until the 
second morning following. Nurses are expected to use discrimination 
in deferring visits, being guided in so doing by their knowledge of 
home conditions and whether or not a physician is known to be in 
attendance. That visiting is reasonably prompt is indicated by the 
fact that only 10 of 221 cases of those diseases that are reported by 
telephone were visited later than the day after the report was received. 
One hundred and ninety-five cases were visited the M-Twa day. 
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Table 5 .—Inteival between date of onset and date of nvise's first visit 



Measles 

Scarlet fever 

Whooping 

cough 

Diphtheria 

Meningitis 

Poliomyelitis 

Interval 













Cases 

Per¬ 

cent 


Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 

Cases 

Per¬ 

cent 


fiameday -- 

108 

5 

7 

2 

6 

2 

1 

9 

0 




1 day_-_ 

167 

8 

52 

13 

2 

0.5 

0 


0 




2 days_— 

206 

10 

80 

20 

0 

2 


0 




Sdaya. __ 

193 

9 

79 

20 

7 

2 

2 


2 

33 

1 

20 

4dtiyfl - 

225 

10 

61 

15 

2 

0 5 

8 


0 


4 days_— 

225 

10 


10 

5 

1 

2 


1 

17 

1 


fld»vS-„ - - — 

182 

9 


7 

8 

2 

0 


2 


7-13 days. 

658 

31 


10 

77 

19 

1 

9 

3 

50 

1 


14-20 days- 

fll-27days 
Over 4 weeks 

137 

6 


2 

93 

23 








1 


1 

71 

18 




■■IH 


BBB 

13 

1 



125 

32 




mnn 











BiSBB 

Total... 

2,144 

100 

404 

100 

396 

100 

11 

100 

6 

100 

5 

100 


For the diseases that ai'c reported by mail there is the further delay 
while the reports are in transit. Through timing a small sample of 
these reports it was found that the length of time in transit varied 
from to 4 days, depending upon the destination, as follows: 

Number of 


Time in transit reporttt 

H day. 6 

1 day. 21 

m days- 4 

2 days_ 2 

2H days_ 3 

4 days. 2 


The two reports that required 4 days to reach their destinations 
might well bo excluded as exceptional cases since other reports sent 
to the same places were received within 1 or 2 days. 

Of the 2 cases of typhoid fever, one was first visited by a department 
nurse on the tenth day of the illness and the other on the sixteenth day. 

SUMMARY AND CONCLUSIONS 

Tabular data arc presented showing the delay that may occur umdor 
generally satisfactory public health conditions in instituting communi¬ 
cable disease control measures and some of the reasons therefor. 

Even if communicable disoaso control measures were intrinsically 
more effective than they are, their effectiveness would be subject to 
very definite limitations owing to delays in putting them into effect. 

It appears doubtful whether the delays due to the reasons above 
mentioned can be reduced appreciably under present conditions. 
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CEREBROSPINAL PATHOLOGY OF EXPERIMENTAL POLIO¬ 
MYELITIS IN THE EASTERN COTTON RAT, SIGMODON 
HISPIDUS HISPIDVS, AND IN THE WHITE MOUSE, MUS 
M use ULUS ^ 

By R. D. Lilub, Surgeon, and Charles Armstronq, Senior Surgeon, United 
States Public Health Service 

Since Armstrong's experimental propagation of the virus of polio¬ 
myelitis in the cotton rat (1) and in the white mouse (S), a histologic 
study of the brain and spinal cord lesions produced has been carried 
out. The findings on the first 31 cotton rats studied have already 
been reported (S), and the current report includes material from those 
animals together with material from 31 additional cotton rats, 1 gray 
mouse, and 35 white mice. 

PATHOLOGY IN THE COTTON RAT 

Data concerning inocula, passage generations, and anatomical 
diagnoses in the first 31 cotton rats have been published in a previous 
report (S). Table 1 presents these data for the 31 additional cotton 
rats considered in this study. Of the 62 animals, 7 have been ex¬ 
cluded (S) (table 1), 2 are given special consideration as examples of 
chronic lesions, and the remainder are being considered as a group 
without reference to the fact that part of the material was previously 
reported. 

Cord lesions were present in all but 4 of the 49 cotton rats in which 
spinal cord was saved for study. Often lesions were absent in one or 
more levels of the cord and present in others. Thus, the thoracic 
cord was reported as free of lesions in 10, the cervical in 7, and the 
lumbar in 5 of 27 cotton rats, while some cord involvement was 
present in all but 2. Uninvolved lumbar and thoracic levels were less 
frequent in animals dead 7 days or more after inoculation. Alto¬ 
gether, uninvolved levels were most frequent in the thoracic cord, least 
in the lumbosacral. 

In about four-fifths of the animals a few, or sometimes many, small 
vessels m gray or white substance, often near the central canal, showed 
sheath lymphocyte infiltration or, less often, endothelial swelling and 
proliferation, or both. Perivascular glia proliferation was infrequent. 
In about two-thirds of the animals, coagulated necrotic nerve cells in 
the anterior horns were present in greater or less numbers. They 
presented strongly oxyphil cytoplasm and more or less completely 
karyolyzed nuclei. Often there was no evident cellular reaction 
about them. Frequently large vacuoles surrounded masses of oxyphil 
coagulated material, and the necrotic nerve cells apparently dis¬ 
appeared by a process of cytolysis, leaving no trace behind them. 

1 From thB Divisions of Pathology and of Infectious Diseases, National Institute of Health. 
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Sucli necrotic cdls hare been seen as early as 3 days and as late as 26 
days after inocidation, but are somewhat more frequent before the 
tenth day. 


Table 1. — Data concerning passage generations^ source of inocula^ survival periods, 
location and duration of paralysis, and anatomical diagnoses in SI additions 
cotton rats experimentally tnfected with the virus of poliomyelitis 


t I I 

o iS 



OR278,389 

CR273,389 


■■■Ig 



IT 



HmiiK 

m 


w 


80 I> Ch 
12 K Ne 
6 D Po] 
K Oh 



;3 Anatomical diagnosis 



D Polloencepnaiom 
K Chronic pollomyi 
K Polioencephalom: 
B ... do ... 


Bnrlght, L">left, P»foreleg, H^hlnd 
noted. 


K 
K 

5 I D 

6 D 

2 K I Negative 


R■respiration, N-neck, B^back, 4-“pres8nt, 0-none 


Often one or more polymorphonuclear leucocytes were seen invading 
the necrotic nerve ceils, but the accumulation of a ring of leucocytes 
about the necrotic cell was infrequent in this species. A diffuse 
irregular polymorphonuclear leucocyte infiltration of the gray sub¬ 
stance of the anterior horns occurred as early as 3 days after inocula¬ 
tion, was present in over two-thirds of the rats from the fifth to the 
ninth day, and was infrequent thereafter. Cdlular gliosis appeared 
in nodular and diffuse form at about the fifth day and was somewhat 
more frequent and greater in amount after the tenth day. Neurono- 
phagia by macrophages was late and reladvdy infrequent. Massive 
replacement of the anterior horn by monocytes or foamy macrophages 
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was present in 3 cotton rats in one (lumbar) level of the cord, and in 
these areas there were no remaining surviving nerve cells. 

The cerebral reaction was later in appearing than that in the spinal 
cord, in spite of the intracerebral route of inoculation used in all 
animals, and appeared sooner in the pons and medulla than anteriorly 
(table 2). Several animals dead in the first 4 days after inoculation 
showed well marked cord lesions in one or more levels and minimal 
or no cerebral reaction. The amount and frequency of the reaction 
diminished in the brain stem from the pons forward. In the cerebral 
cortex, focal lesions were most frequently present in the frontal area, 
but still few in number. The cerebellar and occipital cortex least 
often showed focal lesions (table 3). 


Table 2. —Number of cotton rats showing brain and cord lesions in relation to time 



Tabus 3. —Number of cotton rats shotoing various grades of reaction in various parts 

of the brain 


Reaction 

Frontal 

Parietal 

Temporal 

Occipital 

Hippocampas 

Ooxpos Btrlatom 

i 

Mldbraln 

Pons 

1 

Cerebellar cortex 

1 

1 


28 

m 

86 

80 

26 

86 

21 

11 

6 

18 

89 

6 

4 


23 

m 

10 

4 

13 

14 

22 

17 

16 

18 

11 

17 

19 


4 

8 

8 

4 

10 

2 

8 

19 

27 

14 

2 

16 

18 


8 

8 

8 

2 

4 

1 

1 

6 

4 


0 

2 

8 

Total_ 

63 

62 

62 

40 

62 

63 

62 

62 

62 

40 

62 

40 

49 


Cerebral cortical lesions were usually vascular, consisting chiefly of 
vessel sheath lymphocyte infiltration. Few fod of cellular gliosis 
were seen. Nerve cell necrosis in the hippocampus was seen in 7 
cotton rats and was usually accompanied by a more or less diffuse 
cellular gliosis, with some polymorphonuclear leucocyte infiltration in 
one animal. 
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The corpora striata and thalamus showed chiefly vascular lesions, 
nodular glia foci remaining infrequent even in the thalamus. 

Focal and diffuse cellular gliosis was more frequent in the mid¬ 
brain, especially in the tegmental area and substantia nigra. Isolated 
necrotic nerve colls were seen in 13 cotton rats, situated usually in red 
nuclei and tegmentum, sometimes in the substantia nigra or oculo¬ 
motor nuclei. Neuronophagia by macrophages was occasionally seen, 
but polymorphonuclear exudation was not observed. 

In the pons, reactions were more frequent and more marked than 
in any other part of the brain. The tegmentum and trigeminus 
nuclei showed the most involvement, induding much diffuse and focal 
cellular gliosis and frequent necrotic nerve cells. Nerve cell necrosis 
was noted in about half of the animals, but definite neimonophagia and 
polymorphonuclear exudation were infrequent. 

The cerebellar roof nuclei presented vascular lesions and focal and 
diffuse cellular gliosis in about two-tbirds of the animals, and isolated 
necrotic nerve cells were noted in 4 cotton rats. The mesial or tectal 
nuclei were apparently more involved than the lateral or dentate, as 
in man and monkeys. The cerebellar cortex presented infrequent 
vascular lesions and occasional glia nodes, the latter usually in the 
molecular layer. 

In tbe medulla also there were many vascular lesions and much 
focal and diffuse cellular gliosis, particularly in the reticular gray sub¬ 
stance. Necrotic nerve cells were noted in 16 of 40 cotton rats, 
occurring chiefly in the reticular substance, occasionally in other 
nucld. 

Meninges commonly showed diffuse and perivascular infiltration in 
which lymphocytes predominated. 

In addition to the 63 cotton rats considered in the foregoing descrip¬ 
tion, studies were made in 2 rats which survived 78 and 180 days with 
paralyses in both cases of the right fore and right hind legs which had 
lasted 73 and 171 days, respectively. These animals showed no 
evident brain lesions m any area. In both, the anterior horns of lower 
cervical and lumbosacral levels showed reduction in number of nerve 
cells and slight spindle cdfl gliosis, more marked on one side, with 
normal or less reduced cell content on the other. 

Muscle from the atrophic foreleg of one of these cotton rats showed 
some normal muscle bundles and other bundles of muscle fibers of less 
than half the normal width and a greatly increased number of nuclei. 

PATHOLOQT IN THE 'WHITE MOUSE 

During the period from November 1,1939, to March 1,1940, central 
nervous systems of 36 mice inoculated with poliomyditis virus were 
studied. Data regarding survival periods, presence, duration and 
location of paralyses, virus transfers and anatomical diagnoses are 
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recorded in table 4. During the same period brains from some 130 
mice were sectioned and studied in connection with Ijonphocytic 
choriomeningitis, typhus, and spotted fever studios Pictures corre¬ 
sponding to that about to be described were not encountered in this 
other material. 

Cord lesions were present in 21 of the 23 mice in which sections of 
spinal cord were taken for study. Lesions were present in the cervical 
levels in 18 of 23 mice, in thoracic levels in 6 of 21 mice, and in lum¬ 
bosacral cord in 12 of 21 mice. They were confined to one level in 
9 mice and to two in 4 

Cord lesions appeared as early as 2 days after moculation Two 
and 3 days after inoculation they were present in 4 of the 5 mice in 
which spmal cord sections were made. In this period cerebral lesions 
were absent (4 mice) or infrequent (7 mice) in spite of the intracerebral 
moculation (table 6). Four to 7 days after inoculation lesions were 
present in 7 of the 8 spinal cords studied. Brain stem lesions were 
present and often numerous in 11 of the 12 mice, cerebral cortical 
lesions were still infrequent, absent in 4, few in 4, and moderately 
frequent in 4 mice. In the 10 mice surviving to the tenth day or 
longer, brain stem lesions were constantly present and often numerous, 
cortical lesions were present in 9 and moderately frequent in 3, and 
cord lesions were more often confined to a smgle level (6 mice) or 
two levels (2 mice). 

Coagulation necrosis of nerve cells in the anterior horns of the spmal 
cord was present in all 3 of the mice dying 2 days after inoculation, and 
in 1 of the 2 spinal cords examined in mice dead 3 days after inocula¬ 
tion. It was accompanied by vacuolation of some of the remaining 
nerve cells, tigrolysis, more or less focal or diffuse cellular gliosis, and 
vessel sheath lymphocyte infiltration or vascular endothelial swelling 
and prohferation. Polymorphonuclear leucocyte infiltration was 
present in some sections, but not all, and invasion of necrotic nerve 
cells was seen in one mouse. 

In the 4- to 7-day period vascular lesions and cellular gliosis became 
more prominent, nerve cell necrosis was usually demonstrable, poly¬ 
morphonuclear infiltration was seen in 1 of the 8 cords studied, and 
neuronophagia by macrophages was sometimes clearly evident. 

The 10 mice dead 10 to 95 days after inoculation showed generally 
more pronounced cellular gliosis with small clumps sometimes sug- 
geslang previous neuronophagia, generally moderate or marked vessel 
sheath lymphocyte infiltration, sometimes definite macrophage neuro¬ 
nophagia, inconstantly a few coagulated necrotic nerve cells, no poly¬ 
morphonuclear leucocytes, and often an evident reduction in number 
of nerve cells. The last is particularly striking when unilateral. 
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Plate 






Figure 3.— Cotton rat 18656, 13 days. Diffuse foam oell gliosis of anterior horns of spinal cord with nerve 
cell destruction and (right) remains of necrotic cells In large vacuoles. (X 200) 



Figure 4, Cotton rat 16887, 180 days. Cell decrease, paralyzed side (left) compared with nonparalytic 
side (right), anterior horns of spinal cord in same level, (x 200) 







Figure 7.—Mouse 17247, 6 days. Nerve cell 
necrosis, anterior horn of spinal cord. (X 200) 


Figure 8.—Mouse 16737,12 days. Anterior horn 
of spinal cord, normal nerve cells, slight i>eri« 
vascular lymphocyte infiltration, (x 200) 
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riGUEE fl —Mouse 17247, 6 days Pons, fifth 
nucleus, destruction of nerve colls, cellular 
gliosis, perivascular lymphocyte infiltration 




Figure 10—Mouse 16()95,19 da\s Pons, flftl 
nucleus, cUl decrease, gliosis, and vascula 
lesions (X 200) 
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TabIiB 4. — T>fUa concemtng 'pcLssage generation in mice, source of inoculumy survival period, location and duration of paralysis, and anatomicaX 
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Lesions appeared in the medulla at about the foui’th day and were 
almost regularly present thereafter. Vascular lesions were prominent, 
and focal and diffuse cellular gliosis was frequent. The reticular 
substance, seventh, ninth, tenth, and ambiguus nuclei wore noted as 
especially involved in some animals. Coagulated necrotic cells were 
seen in 3 mice, but neither definite neuronophagia nor polymorpho¬ 
nuclear infiltration wore recorded. 

In tlie pons lesions appeared about the same time, wore of similar 
types, and were generally somewhat more frequent and marked than 
in the medulla. Sites of predilection are tegmentum and trigeminus 
nuclei, tliough restriction to these areas is less definite than in cotton 
rats and monkeys. Coagulated necrotic nerve cells were noted in 8 
mice, definite neuronophagia in 2, but the presence of polymorpho¬ 
nuclear leucocytes was not recorded. 

Seven mice presented few to moderate numbers of vascular lesions 
and focal and diffuse cellular glioses in the central cerebellar nuclei. 
In one, diffuse gliosis was quite marked in the mesial or tectal por¬ 
tion. Occasional perivascular lymphocyte infiltration was noted in 
the cerebellar cortex. 

The midbrain presented fewer lesions, but similar to those in the 
pons. Appreciably marked reactions were later in appearance, about 
the sixth day. Tegmental areas, substantia nigra, and red and third 
nuclei were particularly involved. Necrotic nerve cells were seen in 
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4 mice, accompanying neuronophagia and polymorphonuclear infiltra¬ 
tion in 1 each. 

Thalamic lesions were few, usually focal glioses or vascular lesions, 
and were infrequent before the seventh day. Focal lesions in the 
corpora striata were of the same types, absent before the seventh day 
and infrequent thereafter. 

Cerebral cortical lesions consisted of perivascular lymphocyte in¬ 
filtration, vascular endothelial swelling and proliferation, patches of 
diffuse cellular gliosis, often of rod cells and fewer small nodular 
and perivascular glioses. They showed definitely greater frequency 
m the hippocampus and were here occasionally accompanied by ne¬ 
crotic nerve cells. The other cortical areas, frontal, parietal, tem¬ 
poral, and occipital showed fewer lesions m fewer mice. 

The leptomeninges commonly showed some infiltration by lympho¬ 
cytes, slight up to the sixth day, somewhat more marked thereafter. 
Sections of chorioid plexus were noted m 91 locations in 28 mice. 
Slight lymphocyte infiOitration was noted in 6 of these locations in 5 
mice. 

SUMMARY 

Intracerebral inoculation with the Lansing strain of poliomyelitis 
virus produces in cotton rats (JSigmodon hispidus Mspidus) and white 
mice {Mm mmcfidm) an inflammatory process characterized by 
necrosis of nerve cells, polymorphonuclear leucocyte exudation and 
invasion of necrotic cells, neuronophagia by macrophages, diffuse 
and focal cellular gliosis, vascular endotheliosis and sheath lymphocyte 
infiltration. In tlie brain the dorsal portion of the pons shows the 
greatest involvement, then medulla, midbrain, thalamus and cerebellar 
roof nudeL Cerebral cortex in both species shows relatively little 
involvement, most in the hippocampus. Corpora striata and cere¬ 
bellar cortex show the least involvement. In spite of intracerebral 
inoculation into the thalamomesencephaJic region, the earliest ob¬ 
served lesions are found in the spinal cord in both species. 

The process in both species is considered closely similar to the 
reaction of poliomyelitis in man and monkeys. In general, the 
amount of vessel sheath lymphocyte infiltration is less in cotton rats 
than in mice, monkeys, or man. 
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A NOTE ON THE PATHOLOGY IN MONKEYS OF THE LANSING 
STRAIN OF POLIOMYELITIS VIRUS BEFORE AND AFTER 
PASSAGE IN THE COTTON RAT ‘ 

By James H. Peeks, Research Associaie, United States Public Health Service 

Last autmmi Armstrong (1) reported the successful transfer of a 
strain of poliomyelitis virus from the monkey to the eastern cotton 
rat. Subsequently, Lillie and Armstrong {2) described and illustrated 
the lesions produced in the cotton rat by this virus. In the interval 
the virus has been propagated through more than 45 serial rat passages. 
Material was reinoculated into monkeys from the third, sixth, fifteenth, 
and thirty-third rat transfer in order to confirm the identity of the 
virus. Previous to estabhshmg the strain in rats, it had been main¬ 
tained by passage through 15 monkeys, in 11 of which pathological 
examination was made. By a comparison of lesions in the 11 monkeys 
before rat transfer with those of the 4 after transfer, it is possible to 
gage the effect on the virus of a fairly prolonged sojourn in a new 
and very different animal host. 

The ‘Lansing” strain of poliomyelitis virus was originally obtained 
from a portion of the spinal cord of a 10-year-old boy who died of 
bulbar poliomyelitis during a small outbreak in Lansing, Mich., in 
the summer of 1937. Unfortimatoly we have not had the opportunity 
of examining the brain from this patient, so we have no exact knowl¬ 
edge of the character and distribution of the original human lesions. 
Judged by pathologic standards, this strain of virus is highly virulent, 
for tlie brain stem lesions in monkeys are somewhat more wide¬ 
spread and severe than those usually obtained with other strains in 
this laboratory. 

From examination of the brains of the 11 monkeys in which the 
Lansing strain had been carried before rat transfer, it is possible to 
construct a composite pattern of the lesions produced by this virus. 
All brains regularly showed maximum inflammatory infiltration with 
more or less necrosis of nerve cells in the red nucleus, the substantia 
nigra, the reticular substance of the tegmentum of pons and mcdiilla, 
and the tectal and dentate nuclei of the cerebellum. Lesions some¬ 
whatless constant and severe appeared in the nuclei of the trigeminal, 
abducens, facial, and vestibular portion of the eighth nerve, and the 
nuclei of the funiculi gracilis and cuneatus. The nuclei of the oculo¬ 
motor, trochlear, vagus, and hypoglossal nerves generally escaped 
or presented only minimal lesions. 

The lesions in the basal ganglia were more diB&cult to evaluate 
because of the presence there of an often large area of nonspecific 
necrosis and reaction caused by the intracerebral inoculation. After 
this had been discounted, there appeared quite constantly scattered 

1 Xrom the Division of Pathology, National Institute of Health. 
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microglial foci in the thalamus and hypothalamus, a few in the globus 
pallidus, and rare lesions in the putamen. Lesions almost ne^ er ap¬ 
peared in the caudate nucleus. Definite changes were observed only 
once in the olfactory bulbs. In a few animals there were one or 
two scanty perivascular infiltrations in the olfactory tubercles and 
hippocampus. 

The majority of brains presented sparse lesions in the cerebral cor¬ 
tex, generally confined to the motor portion of the frontal lobes. The 
lesions consisted of small foci of microglia, and rarely neuronophagia 
of a single nerve cell. Similar microglial foci were more constantly 
present in the molecular layer of the vermis cerebelli. 

More or less marked round cell infiltration of the meninges and 
chorioid plexus was seen in occasional animals throughout the series. 
This bore no apparent relation to the source of the inoculum or to 
the severity of the parenchjrmatous damage. 

After successful transfer and propagation of this strain of virus in 
cotton rats, material from the third, sixth, fifteenth, and thirty-third 
consecutive rat passages was again transferred to monkeys by intra¬ 
cerebral inoculation. All 4 animals developed symptoms of severe 
poliomyelitis in an average of 7 days, and were killed to obtain tissue 
for study. Pathologic examination of their brains furnished com¬ 
parable data from which to estimate any modification of pathogenicity 
for monkeys of the Lansing strain of virus caused by prolonged rat 
passage. The lesions observed varied only slightly in severity in the 
4 monkeys, and their type and distribution corresponded exactly to 
that characteristic of the strain before rat passage. The pta^ihologic 
picture in the first and last monkey was practically identical,,though 
30 generations of rat passage of the virus intervened between them. 

CONCLUSION 

The lesions produced in 11 monlceys by the Lansing strain of polio¬ 
myelitis virus before transfer to the cotton rat have been briefly 
described. After transfer and during its propagation in rats the virus 
has been reinoculated into 4 monkeys. In these it produced uniform 
lesions morphologically indistinguishable from those observed before 
rat passage. It therefore appears that neither the initial transfer 
nor the subsequent passage through 33 cotton rats visibly modified 
the pathogenic properties of this strain of poliomyelitis virus. 
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A HIGHLY VIRULENT STRAIN OF ROCKY MOUNTAIN 
SPOTTED FEVER VIRUS ISOLATED IN THE EASTERN 
UNITED STATES' 

By Nobman H. Toppino, Passed Assistant Suigeon, and B. E. DyER, Senior Sur¬ 
geon, United States Public Health Service 

In 1931 Badger, Dyer, and Rumreicli ( 1 ) reported tlio isolation and 
identification in the eastern part of the United States of an infection 
of the Rocky Mountain spotted fever type. Throe strains of the infec¬ 
tion were isolated from 3 cases of the disease. Two of these strains 
were carefully studied and identified. Of a total of 617 guinea pigs 
used in this study they reported a fatality of 25 percent and the 
appearance ol scrotal lesions in only 1 of the guinea pigs. 

Including these 2 strains of Rocky Mountain spotted fever reported 
by the above authors, a total of 13 strains have been isolated from 
cases occurring in the eastern part of the United States and have been 
studied over varying periods of time. Five of these 13 strains have 
been carried in the laboratory for a year or longer. In 12 of them the 
fatality rate has been between 7 and 40 percent; only 2 have exhibited 
scrotal lesions in the guinea pigs and then only rarely and with great 
inconsistency- The other strain of Rocky Mountain spotted fever 
isolated in the summer of 1939 and hereafter called the strain 
has differed rather markedly from the usual strains isolated in tlie 
eastern United States. The purpose of this paper is to report in some 
detail the reaction in guinea pigs of this strain of the infection as com¬ 
pared to a known virulent western strain and a freshly isolated strain 
which has been representative of the usual strains in the East. 

The differences between the various strains of infection may be 
shown by comparisons in fatality rates, incubation periods, and the 
presence or absence of involvement of the scrotum. With a strain 
recovered in Montana and highly virulent for guinea pigs, only about 50 
percent of the guinea pigs inoculated develop the scrotal lesions; the 
othem usually die before sufficient time has elapsed for the lesions to 
develop, or the lesions occasionally fail to appear for some imknown 
reason. The first appearance of the scrotal reaction is usually noted 
somewhere between the fourth and seventh day of fever- The 
scrotal reaction is initiated by a very slight diffuse erythema and at 
this stage the skin of the scrotum becomes stretched and assumes a 
shiny appearance. The following day a macular rash is seen over the 
scrotum and may extend upward onto the groin. These macules 
become darker very rapidly so that within 24 hours the skin of the 
scrotum appears purpuric where the dark purplish macules have co¬ 
alesced. The superficial layers of the skin then begin to become 
necrotic and crusts are foimd over the purpuric lesions- These hard 

1 From the Division of Infectious Diseases, National Institute of Health, 
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crusts are easily palpated on the scrotal skin. The crusts and the 
superficial layers of the skin slough leaving ulcers which may have 
more or less bizarre shapes. Before the slough is complete healing 
begins, both from the bottom of the ulcer and from the edges where 
the epithelium may become somewhat “piled up.” Healing is usually 
complete in 6 to 7 days and leaves a permanent scar or scars on the 
scrotum. The whole process has been confined to the skin proper and 
at no time have the deeper layers or structures in the scrotum been 
involved macroscopicaDy. 

Seven strains of Rocky Moimtain spotted fever were isolated from 
patients in and aroimd Washington during the season of 1939. One 
of these strains (“W”) after the eighth passage throtigh guinea pigs 
began to exhibit the typical scrotal lesions just described and com¬ 
monly seen in strains which have been isolated in the West and studied 
in guinea pigs. This is the fiu^t strain isolated in the East that has 
shown these scrotal lesions with any degree of consistency. The incu¬ 
bation period in this strain has been shorter than the other strains, and 
the guinea pig fatality rates have been much higher. Using these 
three criteria (i. e., scrotal lesions, incubation period, and fatality rate) 
as the comparative points, this one strain (“W”) is almost identical 
^ith our stock strain of Rocky Alountain spotted fever (“B. R.”) 
isolated in the Bitterroot Valley in Montana. The data on these 
two strains, plus a tliird strain (“M”) which also was isolated in the 
East, are summarized in table 1. 


Table 1 


Strain 

laolatad in— 

Number 
of guinea 
piss 

Number 

died 

Number 

recovered 

Percent 

fatality 

^ n _ 

Montana 

BO 

41 

19 

0 

32 

86 

84 

w .. 

Washinffton, D. CJ . _ 

22 

3 

27 

M _ _ - 

do _ . 

41 

14 




The figures in this table show the results of the routine passage 
of the strains in 600-gm. male guinea pigs inoculated with 2 cc. of 
whole blood drawn from an infected guinea pig on about the second 
day of fever. The data were assembled for exactly comparable sea¬ 
sons of the year. The “B. R.” strain has been carried for several 
years as our type strain of Rocky Mountain spotted fever. Complete 
cross immunity exists between it and the “W” and “M” strains, as 
wdl as between the “W” and “M” strains themsdves. No cross 
immunity exists between any of these three strains and endemic 
typhus, epidemic typhus, or “Q” fever. Figure 1 diows typical 
temperature curves for the three strains and illustrates the aimilarily 
between the “B. R.” and tiie “W” strains. 
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Ill order to obseivo smiiiltaneoiisly some of the aspects of the 3 
strains, each was inoculated into 12 male (500-w,m.) guinea pigs. 
The inoculation consisted of 1 cc. of whole blood injcclod infra- 


4i:c 
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4a 
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FiCiiiiE 1,—Daily tciiiiH.ratuiert*<oi(lb ol guinea pigb moculatwl wilU diAcwnt htrain of Uocky Mountain 

Slotted fever 

peritoneally, drawn from an infected guinea pig on Uio s^ond day 
of fever. 

The data for these 36 guinea pigs are summarized in table 2. 


Ta.bld 2 


Strain 

Number 
of guinea 
pigs 

Incnhatlon 

peiiod 

Number 

died 

Number 

recovered 

Number 
with scrotal 
lesions 

■R-H _ _ 

12 

2 6 

7 

5 

9 

W_ _ _ 

12 

8 1 

0 

6 

10 

M. 

12 

4 2 

0 

12 
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These data illustrate the very close similarity between the 
and the ‘‘W’’ strains. The 3-day incubatioii period for the 
strain represents the shortest period that we have observed in strains 
isolated in the East. The usual incubation period for these strains 
has been between 4 and 0 days or even a httle longer. 

The isolation of a strain of spotted fever which on inoculation into 
guinea pigs produces the typical picture (short incubation period, 
high fatality rate, and necrosis of the scrotum) characteristic of the 
strains usually encountered in the Northwest leads us to question the 
further use of the terms “western type^' and “eastern type^^ in reference 
to spotted fever strains. We have no evidence that this strain (“W’O 
of spotted fever had any direct or indirect connection with the West, 
nor have we any acceptable evidence regai'ding any of the other 
strains isolated in the East. It is, of course, possible that there may 
be strains of vinis in Montana which will produce in guinea pigs 
the picture usually associated with eastern strains, although reports 
of such are not found in the literariire. With the reporting of the 
new strain in this paper, it would seem that spotted fever strains 
can be more accurately described by reference to the virulence for 
guinea pigs and to the presence or absence of scrotal mvolvement than 
by a geographical designation which does not hold true in all instances. 

StTMM4.BY 

A strain of Rocky Mountain spotted fever which has a short incuba¬ 
tion period, high fatality rate, and commonly produces scrotal lesions 
in guinea pigs, has been isolated in the eastern United States. This 
strain has been compared to a typical highly virulent strain isolated 
in Montana and to a moderately virulent strain which does not produce 
scrotal lesions isolated in the eastern United States. 
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CANCER MORTALITY IN THE UNITED STATES ACCORDING 
TO SITE, BY SEX AND AGE, 1938 

The accompanying tables (1 and 2), recently issued by the Bureau 
of the Census,^ present some interesting data on cancer mortality in 
the United States by sex and site of tumor for the years 1934-38 and by 
10-year age groups for 1938. 

1 Vital Statislio—special Bepoils. ^ol 9, No 26, pp 173rX74, March 12,1940. 
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A total of 149,214 deaths froiii cancer was recordcti in this eoiniliy 
ill 1938, of which 69,857, or 47 percent, occiuTCil in males, and 79,357, 
or 53 percent, in females (the respective distriliution of the population 
by sox in 1930 being 50.6 and 49.4). 

The recorded mortality from cancer and other malignant tumoi-s of 
all sites, which has been shown to have increased in tJie registration 
States of 1'900 from 68.3 in 1900 to 120.6 in 1935,-* even with the chang¬ 
ing ago composition of the population taken into account, has shown a 
further continuous increase during the period 1934-1938. During 
the 4-year interval, the increase in recorded mortality from cancer 
amounted to 10.5 percent, as compared with an estimated increase 
of 2.8 percent in the population. An increase of 13 percent is shown 
for males as compared with 9 percent for females. 

The largest percentage increase was recorded for cancer of the 
respiratory system (52 percent for males and 39 percent for females), 
wli il e the only broad classification groups showing a decrease were 
cancer of the buccal cavity and pharynx (for both sexes) and cancer of 
the skin (for males only). 

Cancer of the digestive tract and peritoneum was the most inrpor- 
tant group from the standpoint of niunber of deaths, causing 47 percent 
of the total cancer mortality in 1938. The number of deaths from 
cancer of the various sites grouped in tlus classification increased 9.3 
percent for males and 6.8 percent for females during the 4-year period. 
Deaths from cancer of the genitourinary organs (uterus excluded) 
increased by about 20 percent for both soxes. In females, cancer of 
the uterus (which caused 20 percent of all caTicer mortality in that sox 
in 1938) increased 4 percent, while cancer of the breast, also a muner- 
icaUy important cause of cancer mortality in women, increased 10 
percent during the 4 years. 

In table 2 the cancer deatlis for 1938 are [)resented by site and 
10-year age groups. The percentile of the total population (1930) 
in these age groups and the percentage of cancer mortality falling in 
these ages in 1938 are as follows: 



Under 

10 

10-19 

20-29 

30 30 

10 

r>o 60 

60 00 

70-79 

SO and 
over 

Percent of population . 

19.6 

19 2 

16.9 

14 9 

12 2 

8.7 

64 

2 6 

0 6 

Percent of cancer moitallty. 

■1 

0.5 

1.3 

4.2 

11.7 

21.1 

27.6 

24 0 

8.9 


»Cancer Mortality in the United States. I. Trend of Recorded Cancer Mortality in the Death Regis¬ 
tration States of 1900 from 1900 to 1936. By Mary Gpver. Pul>. Health Bull. No. 248, U. S. Government 
Frintine OfSce, 1939. 











733 


April 26, 1940 


Table 1 .—Number of deaths from cancer in the United Statesj by sex and site, 

mirSS 
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Table 2. —Number of deaths from vancert by age and sitCj 10S8 




TTn- 

10 to 

20 to 

30 to 

40 to 

50 to 

00 to 

70 to 

80 to 

90 

Not 

C' ol (ItMfh 

Total 

der 10 

1 ft 

2 ft 

39 

Ift 

5ft 

Cl) 

7ft 

8 “ 

and 

St ll- 



>earb 

y(‘ars 

years 

yeais 

>ivrs 

years 

icus 

vears 

J ears 

o\ (*r 

ed 

C’jinf 4 ‘r anii other 













inahsmiiit lu- 





1 








mors. 

lift, 211 

71ft 

713 

1,085 

6,206 

17, 177 

31,511 

11,211 

35.871 

12 . 2 Sft 

1.000 

to 

Cancer of the buccal cav- 













itv and pliarynv._ 

4,031 

13 

16 

26 

06 

381 

05<) 

1,412 

1,375 

570 

53 


Lip _ 

720 

1 


3 

18 

30 

ios 

108 

227 

106 

20 


Tontriift . 

1,116 



4 

21 

lOft 

238 

363 

265 

111 

4 


Mouth___ 

'670 




7 

37 

101 

163 

171 

84 

7 


J'lW__ 

010 

g 

9 

11 

23 

68 

143 

247 

290 

101 

9 


Othwr and unspoci- 












flod parts of buccal 













cavity_ 

628 

2 

3 

3 

8 

53 

143 

176 

152 

82 

6 


'Phars^'t 

988 

1 

4 

5 

19 

76 

226 

295 

270 

86 

7 


Cancer of tho digestive 













tract and peritoneum , 

70,807 

124 

81 

408 

1,833 

6.275 

14,174 

21,407 

10,630 

6,348 

427 

20 

Esophe^pis. 

Stomach and duodc* 

2,498 


1 

7 

26 

184 

648 

850 

031 

13D 

11 

1 

1 

num.-. 

27,102 

8 

16 

105 

660 

2,164 

6,226 

8,309 

7,986 

2,560 

1 168 

1 10 

Intestines (except 













duodenum, reo- 













turn, anus). 

16,688 

26 

24 

162 

668 

1,583 

3,266 

4,770 

4,564 

1,608 

122 

6 

Hoctum and anus.... 

8,446 

6 

7 

102 

305 

882 

1,806 

2,636 

2,021 

636 

43 

1 

Liver and biliary 













passages_ 

10,066 

31 

16 

62 

207 

820 

1.881 

3,114 

2 , Kft 2 

074 

67 


Pancreas_ __ 

4;906 

I 4 

26 

07 

479 

1,100 

1,517 

i;271 

392 

13 

1 

Mesentery and peri- 








tonoum. 

1,010 

63 

14 

44 

78 

156 

227 

273 

151 

41 

2 

1 

Others under this 













title.. 

62 




2 

7 

11 

10 

14 

8 

1 


Cancer of the respiratory 













systonu... 

8,121 

27 

68 

133 

336 

1,322 

2,387 

2 ,:m 

1,213 

283 

16 

1 

Iiarynx.. 

1,340 


1 


27 

103 

3*10 

42S 

280 

89 

1 


Lunps and pleura.... 

6»300 

26 

63 

no 

243 

836 

1,560 

1,617 

767 

168 

9 

1 

Other respiratory or¬ 













gans_ 

1,481 

1 

4 

20 

66 

323 

488 

391 

167 

26 

6 


Cancer of tho uterus. 

16,29l' 

0 

7 

381 

1,602 

3,620 

4,103 

3,672 

2,262 

607 

43 

8 

Cancer of other fomaJe 













genitjd organs. 

3,944 

7 

36 

103 

299 

771 

1,077 

963 

649 

133 

6 

1 

Ovary and Fallopian 













tube. 

3,312 

6 

34 

05 

270 

704 

007 

701 

377 

66 

1 

1 

Vagina and vulva . 

677 


2 

8 

26 

64 

100 

155 

165 


4 


Other female genital i 













organs. .1 

56 

l| 



3 

13 

10 

17 

7 

4 



Cancer of the breast. 

14,400 


4 

00 

020 

2,608 

3,708 

3,578 

2,460 

018 

80 

7 

Cancer of the male genito¬ 

.1 





urinary organs 

13,639 

106 

30 

163 

281 

627 

1,767 

3,860 

1,808 

1,686 

106 

7 

Kidneys and supra- 













rcnnls.- 

1,414 

83 

18 

29 

86 

210 

370 

388 

IS5 

31 

1 

1 

Pladdpr. _ _ . 

3,216 

7 

2 

0 

31 

188 

6S7 

060 

1 056 

356 

23 


Prostate.. 

8,069 

4 

3 

4 

16 

114 

700 

2,3ft5 

3 ; 521 

1,227 

80 

5 

Testes . 

482 

12 

15 

117 

126 

70 

45 

40 

38 

18 


1 

Scrotiun . 

32 


1 


3 

4 

0 

5 

6 

3 

‘i 


Other male genitouri¬ 













nary organs . 

326 



7 

10 

32 

46 

81 

92 

48 

1 


Cancer of tho skin. 

3,340 

12 

11 

45 

72 

186 

352 

659 

1 , m 

839 

168 

1 

Cancer of other or un¬ 













specified o^ans. 

13,781 

424 

481 

637 

848 

1,787 

2,874 

3,228 

2,689 

906 

104 

4 

Kidneys and supra- 

renals (female). 

Bladder (female)_ 

937 

1,636 

83 

1 

13 

17 

6 

44 

34 

lOS 

00 

100 

267 

200 

487 

167 

461 

43 

174 

8 

13 

.5 

Brain. 

1,623 

140 

113 

130 

230 

301 

387 

180 

43 

Q 


Bones (except of jaw) _ 
other or unspecified 

2,111 

41 

187 

131 

123 

254 

425 

402 

345 

104 

8 

i 

organs. 

7,675 

169 

168 

253 

417 

944 

1,506 

1,800 

1,673 

676 

70 

1 


For age groups up to “age 49 the percentage of cancer mortality is 
below the percentage of the population in each group, but from that 
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aj<e on tlio percentage of total cancer mortality is increasingly higlier 
than tlio percentage of population in each age group. 

The 1938 death rates for cancer for all sites and for 9 broad classi¬ 
fications, by 10-year ago groups, computed on the basis of the 
estimated population as of July 1, 1938, are as follows: 


Table 3 .—DeAith rates per 100^000 fm' career mul other malignant tumors by 10-year 

age groups, 1938 ^ 


Site 

Under 
10 years 

10-19 

20-20 

30-39 

40-49 

50-59 

60-69 

70-79 

80 and 
o\or 

All sites . .. . . 

2.8 

8 0 

HI 

32.4 

mi 

278.4 

586.5 



Buccal cavity and pharynx . 

(*) 


0 

(*) 

2.4 

8.5 

20.6 

42.2 

79.7 

Digoi-tivo imet and peiitoncum. 

m 

0 

2 3 

9 4 

57.6 

125.1 


590 9 

867.1 

Respiratory sy.stem. 

w 

0 

0 

1.7 

8.3 

21.1 

33.2 

37.3 

38.1 

Uterus. . ... 

(*) 

0 

1.7 

8.2 

22.1 

37.0 

52.2 

69 2 

88 2 

Other female genital organs. 

(*) 

0 


1.5 

4.8 

9.5 

13 7 

16 9 

17 7 

Breast. 

(») 

0 

h 

4.8 

16 i 

33.3 

50 9 

75 6 

12K.9 

3V1 alo genitourinary organs.. 

(«) 

0 

0 

1.4 

3.9 

15.5 

55.0 

150 4 

229 4 

Skin _ . . 

e) 

0 

0 

0 

1.2 

3.1 

9.4 

30.9 

127.6 

Other unspeeifii'd organs. 

1.7 

1.9 

2.4 

4.4 

11.2 

25 4 

45.9 

79.6 

129.1 


* Ratos computed by the Public Health Service on the basis of the 1930 percentage age distribution of 
tbejwpiilation. 

3 Less than 1 per 100,000. 


COURT DECISION ON PUBLIC HEALTH 

Bccocerij by restaurant patron Jor trichinosis, —(New York Court of 
Appeals; Eisenbach v. Oimbel Bros., Inc., et al., 24 N.E.2d 131; 
decided November 21, 1939.) The plaintiff was served smoked pork 
tenderloin at a restaurant and thereafter became infected with trichi¬ 
nosis. He brought an action against the restaurant keeper for breach 
of warranty of the fitness of the meat for human food. The trial judge, 
in his charge to the jury, said: 

Of course, if the pork tenderloin way cooked so that all of it reached a tempera¬ 
ture of at least 137 degrees, it is conceded by everybody that it did not have any 
live trichinae loft in it. * * * So, if you believe the chef’s testimony that he 
cooked this pork tenderloin for 2 hours or more in boiling water, and if you believe 
the testimony * * * to the effect tliat if pork tenderloin is cooked for even 

an hour in lioiling water the temperature reaches 137 degrees even in the center 
of the pork tondorloixi, then you have a right to conclude that trichinae were no 
longer alive in this pork tenderloin, even if they were there to start with, and tliat 
the plaintiff could not have gotten his trichinosis from this particular piece of 
pork tenderloin. 

There was a verdict for the plaintiff and the court of appeals stated 
that, in view of the above instructions, such verdict must be taken as 
a finding that the defendant did not adequately discharge its under¬ 
taking properly to cook the meat it served to the plaintiff. The 
plaintiff's recovery was affirmed but, inasmuch as the meat had not 
been cooked as the restaurant keeper concededly knew it ought to 
have been cooked, the appellate court held that such restaurant keeper 
had no case against the wholesaler from whom the meat had been 
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purchased (and so the wholesaler had no case against its vendor, a 
packer) because the wholesaler was entitled to invoke against the 
restaurant keeper the principle that a party cannot recover for a loss 
tliat he could have averted by the exercise of due care. 


DEATHS DURING WEEK ENDED APRIL 6, 1940 


[Fiom the Weelcly Health Index, issued by the Bureau of the (Vnsiis, Department of Commerce] 



Week ended 
Apr. 6,1040 

Correspond* 
Ing week, 
1030 

Data from 87 large dtics of the United States: 

Total doaths_ _ _ __ _ _ __ . 

9.107 

8 , 0 Gfi 

132,062 

5.51 

540 

7,248 

65,866,801 

13,926 

11.1 

10.7 

18,863 


Total deaths, first 14 weeks of year _ _ 

131.848 

MOO 

Deaths under 1 year of ase_ 

A\era(re for 3 prior years_ _ .. , 

Deaths under 1 vear of age, first 14 weeks of year.. _ _ ^_ 

Data from industrial insurance companies: 

Policies in force_ _ _ . _, ,,,,, , ,, 

7,600 

67,615,322 

15,630 

12.1 

11.4 

Number of death cldms. 

T'leath claims per 1.000 policies in force, annual rate_ _ 

Death claims per 1,000 policies, first 14 weeks of year, annual rate. 


1 Data fur 88 cities. 
















PREVALENCE OF DISEASE 


No health dcyaiimeiit^ State or local, can effectively pi event or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES FOR WEEK ENDED APRIL 20, 1040 

Summarr 

On the basis of weekly reports received from State health offi¬ 
cers, little change from last week is indicated in conditions in the 
United Stales with respect to the nine important communicable dis¬ 
eases. The incidence of diphtheria, influenza, scarlet fever, and 
whooping cough declined, while that of meades, meningococcus menin¬ 
gitis, poliomyelitis, smallpox, and typhoid fever registered slight in¬ 
creases. All of the nine diseases included in the table, with the ex¬ 
ception of influenza, were below the median (1935-39) expectancy for 
the current week, and the cumulated totals for the first 16 weeks of 
the current year, ended with the week of April 20, are below the 
5-year median expectancies for the corresponding period for all dis¬ 
eases e.xcept influenza and pohomyelitis. 

For the current week, 38 cases of smallpox were reportetl in Iowa, 
where 19 cases occurred last week, 10 cases of typhoid fever in Te-xas, 
3 cases of Rocky Mountain spotted fever in Wyoming and 1 case in 
Montana, 1 case of undulant fever in Maryland, 2 cases of tularaemia 
in South Carolina and 1 case in Mississippi, and a total of 15 cases of 
endemic typhus fever distributed in 7 South Atlantic and South Cen¬ 
tral States. 
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Telegraphic morhidiiy reports from State health officers for the week ended April 20, 
19^0, and comparison with corresponding week of 1909 and o-yenr median 

In these tables a zero intllcates a definite report, while leaders imply that, althouRh none were reported, 
caj»es may have oi*ourrod. 



Diphtheria 

Influenza 

Measles 

Areningitis, men¬ 
ingococcus 

Du Jsion and Stat(‘ 

Wwk ended 

Me- 

Week ended j 

Me- 

Week ended 

Are- 

AVcok ended 

Me- 



1 

dian, 



dian, 



dian, 



dian, 


Apr, 

Apr. 

1935- 


Apr. 

1936- 

Apr. 

Apr. 

19;j,l- 

Apr. 

Apr. 

1035- 


20, 

1 22 , 

39 

22, 

39 

20 , 

22, 

39 

20, 

22. 

39 


1940 

1939 


1940 

1939 


1940 

1939 


1940 

1039 


NEW ENG. 








i 





Maine . 

0 

4 

2 

1 

40 

8 

607 

43 

109 

0 

0 

0 

New Ilampahire—. 

0 

0 

0 




30 

1 

15 

0 

0 

0 

0 

0 

0 




1 

58 

58 

0 

0 

0 

'MMf.^aehnsetts _ 

2 

1 

3 




613 

884 

621 

0 

2 

3 

1 


0 

0 

0 




181 

49 

78 

0 

0 


1 

1 

2 

4 

15 

6 

47 

996 

632 

0 

0 

1 

Min. ATI.. 











Nevi York . 

17 

19 

33 

116 

128 

»10 

711 

1,782 

2,6.'>.3 

4 

8 

8 

New Jersey _ 

9 

16 

12 

5 

8 

8 

534 

52 

1,?44 

0 

1 

2 


14 

26 

38 



410 

63 

1,509 

11 

4 

8 

£. NO. CEN. 







Ohio. 

7 

19 

19 

23 


10 

H 

17 

1,041 

2 

0 

2 

Indiana. 

4 

9 

10 

24 

53 

22 

25 

19 

365 

0 

0 

1 

Illinois _ 

16 

27 

35 

26 

64 

54 

99 

25 

188 

0 

4 

5 

Michigan^_ 

7 

4 

9 

1 

17 

2 

671 

493 

493 

0 

2 

3 

Wisconsin___ 

0 

0 

1 

62 

124 

52 

478 

751 

751 

0 

1 

1 

W. NO. CEN. 













Minn^ota ^ 

1 

3 

3 

4 

4 

2 

170 

442 

442 

1 

0 

1 

Iowa __....... 

4 

3 

4 

10 

35 

8 

98 

196 

106 

0 

1 

1 

Missouri 

7 

6 

21 

8 

92 

45 

8 

56 

0 

1 

6 


0 

0 

4| 

2 

31 

13 

1 

24 

24 

0 

0 

0 


0 

1 

I 

1 

8 

6 

269 

15 

0 

0 

0 

Nehruslcft . _ 

0 

2 

2 

6 

43 


8 

335 

154 

0 

0 

0 

1iCfln5;as _... 

11 

2 

2 

S 

31 

8 

638 

47 

47 

0 

0 

0 

SO. ATL. 








Delaware _ 

0 

1 

1 




5 

1 

13 

0 

0 

0 

Maryland*_ 

4 

0 

2 

5 

io 

10 

18 

458 

255 

1 

2 

4 

Pi 5 ft, of f^«l 

0 

2 

4 

2 

4 

1 

4 

357 

96 

0 

0 

2 

Virginia . 

9 

14 

11 

224 

505 


131 

682 

017 

1 

2 

7 

West Virginia*. 

1 

4 

7 

44 

119 

37 

14 

10 

108 

2 

2 

4 

North Carolina*.... 

14 

21 

12 

3 

43 

18 

218 

761 

220 

2 

2 

2 

South Carolina*. 

10 

6 

5 

416 

623 

299 

8 

32 

3i) 

1 

2 

1 

Georgia* . _ 

12 

7 

4 

55 

475 

131 

140 

91 


1 

0 

0 

Florida >. 

0 

2 

2 

8 

7 

2 

107 

232 

'81 

0 

0 

0 

E. so CEN. 













Eontueky....._ 

8 

Q 

7 

9 

58^ 

20 

77 

22 

375 

1 

2 

4 

Tennessee ___ 

3 

2 

5 

147 

202 

48 

154 

85 


0 

2 

5 

Alabajna * __ 

6 

5 

9 

85 

631 

151 

67 

132 

132 

4 

2 

2 

Mississippi*. 

2 

7 

2 

0 

1 

1 













W.so CEN. 













Arkansas_ 

7 

4 

4 

95 

303 

107 

27 

58 

58 

0 

1 

1 

Ti5>iilg{aTifi * .. . . 

6 

11 

13 

9 

15 

15 

9 

206 

35 

1 

1 0 


Gklaboma ^ 

3 

6 

10 

183 

277 

108 

40 

848 

91 

0 

0 


Texas *--._—... 

16 

18 

34 

656 

909 

564 

1,140 

313 

313 

6 

1 

4 

MOUNTAIN 




Montana * _- 

2 

0 

0 

17 

34 

27 

25 

127 

23 

0 

0 

0 

Tdftho 

1 

0 

0 

27 

7 

42 

225 

19 

0 

0 

0 

Wyoming *. __ 

2 

0 

0 



23 

10 

11 

0 

0 

0 

fioiorado *_ 

6 

12 

7 

6 

18 


35 

866 

233 

0 

0 

i 

New MAYinn 

0 

8 

3 


19 

6 

41 

27 

49 

1 

1 

1 

Arizona.. 

2 

0 

1 

122 

140 

51 

151 

10 

20 

0 

1 

0 

Wb * .. 

0 

0 

0 

10 

76 

638 

146 

81 

0 

0 

0 

FACmO 









Wasbfngtron 

2 

0 

0 




836 

856 

96 

342 

96 

0 

1 

1 

OrAgnn 

6 

1 

1 

8 

70 

83 

678 

0 

0 

1 

G^omla . 

19 

13 

24 

41 

69 

69 

504 

3,364 

1,413 

1 

2 

4 

Total. 

238 

288 

^6 

2,243 

5,143 

2,117 


15,668 

15,508 

40 

48 

154 

16 weeks. 



~"636l 

“~814 



See footnotes at end of table. 
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Telegraphic morbid it g reports ft am State health officers for the iveel: ended April 20, 
t040, and coinparison with corresponding week of 1939 and 5-gcar median — 
Coutiiiucfi 



170» 587^81,915 no, 251 1,159| 5,787| 5,007 1,255 1,8 


See footnotes at end of table. 
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Telegraphic worhidiiy reports from State health officers for the week ended April 20^ 
1940 , and comparison with corresponding week of 1939 and S-year median — 
Continued 



Whooping cough 

Division and State 

Whooping cough 

Division and State 

Week ended— 

Week ended— 


Apr. 22, 
1939 

mm 


NEW ENQ. 



so. ATI..—continued 



Maine. 

19 

53 




New frnmpshiro ___ __ 

R 

1 

Georgia *. 

23 

29 

Vermont _ _ 

23 

37 

Florida*. 

6 

45 

Ma.ssachufletts. 

116 

i:>o 




Rhode Island. 

7 

75 

B. so. CBN. 



Connecticut. 

25 

73 







Kentucky. 


10 

MID. ATL. 



Tonness(‘e. 

33 

1C 

Now York ____ 

442 

360 

Alabama 3 . 

22 

83 


105 

827 

Miss'iwi^lppi * - - - - - 



Pennsylvania. 

266 

2r3 







W. so. CKN. 



E. NO. CEN. 






Ohio .. ... 

187 

I2:i 

Arkansas ^_„„_- 

11 

11 

Indiana _ _ 

30 

57 

lionisiana*....,.... 

0 

86 

Illinois __ 

104 

247 

OWahoma... 

22 

4 

l^Tichi};au * _ 

181 

148 

Texas* —.. 

293 

100 

Wiscontin. 

77 

154 







MOUNTAIN 



W. NO. CEN, 









Montana A.. 

5 

6 

Minnesota _ 

38 

48 

Idaho...-. 

10 

12 

Iowa_ 

32 

9 

Wyoming A_ _ 

4 

1 

IVfissouri _ 

22 

13 

Colnrario *. _ _ _ 

18 

52 

North Dakota _,_ 

2 

G 

New” Mexico __ _ __ 

21 

20 

flnot.h 'DaknlA _ _ _ 

4 

3 

Ari*on.a _ _ 

36 

24 

Nebraska- _ 

2 

10 

ntfthl _ _ 

97 

61 

Kansas . 

20 

31 







PACIFIC 



so. ATL. 






Delaware _ 

14 

10 

Washington 

67 

6 

Maryland * _ 

147 

19 

Oregon _____ 

63 

30 

DiRt.-nfCol _ _L - _ . 

7 

29 

California., _ __ _ - ^ 

418 

241 

Virjrinia 

91 

61 




West. Vii^Inin * _ 

38 

0 

Total- _ _ _ — p r- 

8, 862 

3,336 

Norfh Pnrftliiifl 1 

92 

216 



South Carolina * _ 

33 

62 

16 weeks . - - 

48,330 

65,233 



1 




* New York City only. 

* Period ended earlier than Saturday. 

J Typluia fever, week ended Apr. 20, 1940, 15 cases, as followR: North Carolina, 1 ; South CaroHna, 2; 
Georgia, 0 ; Florida, 2 ; Alabama, 1 ; Louisiana, 2 ; Texas, 1 . 

* Rocky Mountain si)otlc(l fever, WiKJk ended Apr. 20,1940,4 cases, os follows: Montana, 1 ; Wyoming, 3. 

* Colonido lick fever, week en<it*d Apr. 20, 1940, Colorado, 2 eases. 
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April 2a, 1040 


WEEKLY REPORTS FROM CITIES 

City reports for week ended April 6, IO4O 

This talile suminarizps the reports received weekly from a selected list of 140 cities for the purpose of 
showlnft a cross section of the current urban incidence of the communicable diseases listed in the table. 


■niph- 

Stalc and dty thcria 


Mea- PncU" omau- runi.T- Itio. 

Ihcria- slos monia Ap pox culosis finllS] 

rases Dealhs cases Ueaths 


Small- Tuber- Deaths 

pox culosis K" all 

cases (louths causes 


Data for 90 cities: 

5-year average-- 346 
Current week L 67 





2 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

26 

59 

3 

2 

0 

5 

7 

6 

3 

12 

2 

1 

4 

6 

6 

1 

13 

11 

101 

679 

6 

16 

2 

16 

8 

12 

4 

24 

2 

1 

26 

126 

16 

26 

1 

1 


0 

9 

11 

14 

41 

8 

-9 

7 

26 

0 

2 

3 

1 

11 

31 

1 

2 
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City reports for week ended April 6, 11)40 —Continued 


Ptnte and city 

Diph- 

Influenza 

ATea- 

Pnen- 

monia 

deaths 

Scar¬ 

let 

Small¬ 

pox 

cast's 

Tuher- 

culosis 

deaths 

Ty¬ 

phoid 

BB 

BM 

theria 

cases 

Cases 

Deaths 

caw*s 

fever 

i^asi's 

fever 

cases 


Hb 

W inn('so<a* 












Duluth 

0 


1 

72 

2 

1 

0 

0 

0 

0 

32 

Alinucopolis—- 

0 


1 

0 

4 

22 

0 

1 

0 

13 

106 

0 


0 

2 

2 

12 

0 

2 

0 

12 

68 

lown: 












Odar Rapitis-. 

0 



54 


1 

0 


0 

0 


1 



11 



0 


0 

0 


Dps Moines _ 

0 


0 

10 

HiniQi 


Ml 


0 

0 

36 

Hioux C’ity 

] 



0 





0 

0 


0 



0 

HHB 


Ml 


0 

0 


Arissduri: 












Kansas Pity_ 

0 


0 

8 

2 


0 

4 

0 

0 

92 

Rt- .Trk!w>X)h 

. 0 


0 

0 

2 


0 

1 

0 

I 

88 

Kl, 

2 


0 

2 

8 


0 

3 

0 

17 

209 

North Dakota: 







1 





Farfto . _- 

0 


0 

0 

2 



0 

0 

9 

Graiid Forks... 
Minot_ 

0 



0 



0 


0 



0 


0 

0 

0 




0 

0 

8 

South Dakota: 




1 




Ml 


1 



0 





0 


0 


Sioux Falls 

0 


0 

0 

6 



iMy 

0 

0 

11 

Nebraska: 






0 







0 



4 




0 

0 


Omaha.. 

2 


0 

7 

8 

0 


2 


0 

54 

Kansas: 











Lawrence,..... 

0 

4 

0 

0 

0 

0 


0 

0 

^B1 

7 

Torteka _ 

0 

1 

a 

1 

7 

0 


2 

0 


38 

Wichita 

0 

0 

no 

4 

1 


0 

0 


22 

Dolawaro: 





3 




H 

28 

Wilrainftton.... 

1 


0 

1 

8 

0 

0 

0 

HjQ 

Alaryland: 











278 

Baltimore. 

0 

18 

4 

0 

20 

13 

0 

9 

0 

Cumberland...- 

0 


0 

a 

1 

1 

0 


0 

MO 

11 

Frederick ...... 

0 


0 

0 

0 


0 

0 

0 


6 

Dist. of Col.: 








13 


14 

169 

Washington.... 

Virginia: 

1 


0 

2 

11 


0 

0 










20 


Lynchburg_ 

0 


0 

0 

1 


0 

1 

1 

9 

Norfolk. 

0 

0 

0 

7 

1 


0 

1 

0 

7 

41 

KichjnondL..ji.. 

1 


0 

1 

2 


0 

0 

0 

2 

48 

Roanoke_ 

0 


0 

4 

0 

Ml 

0 


0 

1 

13 

West Virginia: 










3 

13 

Charleston. 

0 

2 

0 

1 

1 


0 

0 

0 

Huntington.... 
Wheeling _ 

0 



3 



0 


0 

0 


0 


0 

0 

3 

0 

0 

0 

0 

0 

21 

North Carolina: 












(tnatnnfn. 

0 



0 



0 


0 



Rnlpigh 

0 


0 

0 

0 

B1 

0 

0 

0 


4 

Wilmington. ._ 
W inston-Soleiu 

0 


0 

1 

1 


0 

0 

0 


15 

0 


0 

0 

a 


0 

^Bl 

0 


18 

South C'orolina: 





Ml 



Ml 




(’harlcBton. 

0 

20 

1 

0 


1 

0 


0 

0 

27 

Florence_ 

0 


0 

0 


0 

0 


0 

0 

19 

Greenville_ 

0 


0 

0 


0 

0 


0 

1 

12 

Gewia: 





Ml 






79 

Atlanta . . 

0 

13 

2 

13 


2 

0 

3 

1 

7 

Brunswick_ 

0 

0 

0 

0 

0 

0 

0 


^■9 

7 

Savannah- _ 

0 

0 

1 

0 

8 

4 

0 

0 

Mi 


28 

Florida: 









Ml 


46 

Miami 

0 

6 

0 

0 



0 

1 


0 

Tampa 

0 

1 

1 

65 


Mi 

0 

1 


5 

31 

Kentucky: 





■ 







ARhlanrt_ _ 

0 

8 

0 

0 


0 

0 


0 

7 

7 

Covington 

0 


0 

4 



0 


0 

0 

13 

Lexln^ion_ 

0 


0 

8 


^Bi 

0 


0 

6 

17 

Louisvlllft- 

0 

2 

0 

4 



0 


0 


42 

Tennessee: 












Knoxville 

0 

6 

0 

3 

8 

12 

0 




81 

Memphis_ 

0 

8 

2 

13 

8 

22 

0 


Ml 


S 

AToshvillA 

0 


0 

2 

2 

1 

0 




61 

Alabama: 









;mI 


64 

Birmingham.... 

0 

7 

0 

10 

7 

2 

0 



2 

Mobile- 

0 

2 

1 

2 

2 

1 

0 



0 

22 

Montgomery... 

Arkansas: 

0 

2 


9 


1 

0 

■BB 


0 








||M 




Fort Smith_ 

0 

3 


0 




pppum 

0 

0 


Little Rock_ 

0 

10 

0 

0 

3 


Ml 


0 

0 





































































































































April 20, 1940 



City reports for week ended April 6^ 1940 —Continued 


Stato and city 


Louisiana: 

Tiakc c’hnrlcs - 
N<‘w Orion ns..- 

Hlirovoport. 

Oklalioina: 

Oklahoma (Uty. 

Tiilsa. 

Toxtw: 

Dalla*; .. 

Fort Worth 

Oalvoslon. 

I roust on . 

ISan Antowio—. 

Montana: 

nilliUKs - 

Oroat Falls. 

Holona. 

Missoula. 

Idaho: 

Boise . 

Colorado: 

Colorado 

Sprinj^s. 

Uonver.. 

Fuohlo__ 

New Moxioo; 

Albuqtiorquo... 

Utah: 

Salt Lake City 

Washimjton: 

Seattle.. 

Spokane. 

Tacoma. 

Oregon: 

Portland_ 

Salem. 

California: 

Los Angelos.-- 
Sacramento.... 
San Francisco. 


Small- Tuber- Tj' r'liJ!?P"|T)ent-hs, 


Cases 



State and city 


Meningitis, p 
meningococcus niye- 

-Ulis 

I Cases Deaths 


State and city 


Meningitis, p 
menmgococcus 

- litis 

Cases Deaths 


New York: 
BulTalo. ... 
New York .. 
rounsylvania: 

Pittsburgh.,, 

Ohio: 

Cleveland-.. 


Michigan: 

0 Flint. 

1 District of Cohunhia: 

Washington_ 

0 California: 

Los Angeles. 

1 Sacrohicuto_ 


Kncfphalltiitn epidemic or fefAarffic.—Cases: New York, 2; Pittsbu^h, 1; St. Louis, 1; Great Falls, 2. 
Pcf/aSra.— Cases: Chietigo, 1; Savannah, 1; Birmingham, l: I^s Angeles, 3. 

TypAus/crer.—Cases: Charleston, S G., 2; Tampa, 1; Mobile, 1; Los Angelos, 1. 


21C5137‘»—40-3 







































































FOREIGN REPORTS 


CUBA 

Promnces—Notifiable diseam—4 v-vcks ended March SO, 1940.— 
During the 4 weeks ended March 30, 1940, cases of certain notifiable 
diseases were reported in the Provinces of Cuba as follows: 


Disease 

Pinardol 

Rio 

nabana 

Motan- 

zas 

Manta 

(Uara 

Cania- 

Ruey 



__ ^ . _ 


3 

1 

mm 


6 

19 

rhlpbftTipnr _ _ _ 

1 

2 

1 


0 



■Dlphtliftfift.. _ _ .. 

3 

IS 

1 



5 


T^oprosy - - 

2 




1 

3 


\rftlnrtft_ _ _ _ _ _ _ 

7 

1 



2 

39 

HI 



H 

n 



10 

40 

Pftllmnyrtitis_ _ _ 




1 


1 

RnhfAS _ _ __ ___ _ 


1 





1 

ap/irl<»t fftvnr . _ 


3 

2 



1 

0 

Trftphnmft _ „ _ _ 





2 


2 

Tuhorcnlosls. 

20 

10 

2S 

12 

2 

•12 

lU 

Typhoid fever. 

13 

6G 

11) 

21 

It 

48 

172 


SWEDEN 

Notifiable diseases—February 1940. —During the month of February 
1940, cases of certain notifiable diseases were reported hx Sweden as 
follows: 


Disease 

Cases 

Disease 

Cases 

Cerebrospinal meningitis. 


PolIomveUtls__ . 

0 

Diphlhoriii_ 


Scarlet fever_ . 

3.080 

DvapnU'ry.. 

13 

Byphllis . 

33 


1 

Tvpheid fevor_ 

4 


632 

Untlulant fever.... 

3 


8 

Well's iliscusA_„ 

3 
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April 2«. ig«) 

WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 

From medical offlcers of the Public Health Service, American consuls, Tntemational Office ol Public 
Hoalth, Pan American Sanitary Bureau, health section of the League of Nations, and other sources. The 
reports contolnod in the following tables must not be considored as complete or flnsJ as regards either the 
list of countries included or the figures for the particular countries for which reports are given. 

cholera 

Note. —Since many of the figures In the following tables arc from weekly reports, tho accumulated totals 
aio for approvinute dates. 

[O indioales cases; D, deaths] 


Place 

Jan. 1- 
Dec. 31, 
1939 

January- 

February 

1940 

March 1940—week ended:— 

2 

9 

16 

23 

80 

ASIA 

> fghnnistan_ D 

678 

7 

2,706 

9 

684 

427 

34 

124,623 

14 

3,927 

6 

2 







Ceylon: Bottioaloa..C 







China.0 







Canton....C 







Hong Kong.. 







ShanghaL.._____0 







Tientsin___C 







India___—_......... 0 

M,724 






Bassein______O 






Calcutta. 0 

Madras......__ C 

258 

1 

87 

60 

69 

66 

71 

Negapatam...... (3 






Porto Novo___C 

1 

20 

4 






Rangoon.......................... C 

18 

92 

17 

1 

436 

*l 

»1 

2.5 

7 


2 

1 

4 

2 

Tndift flSench)_O 


InrllA (Poitiigiiese)___C 






Tndophinft (French)_O 







Iran.0 






XTaq: Basra. . _ C 







Japan* Osaka..._...........__ 0 

liiiiiiiip 






ThHilantl . _ _ C 

62 

64 


88 



Bangkok _ __ __ _ C 












* For January 1910. * Suspected. * Imported. 


PLAGUE 

[C indicates cases; D, deaths] 


AFRICA 

Algeria; Algiers .O 

Belgian Congo . C 

British East Africa: 

Kenya .C 

Nyasaland.O 

Uganda.C 

Egypt: Asyut Province.Cl 

Madagascar .O 

Rhodesia (Northern).O 

Senegal. Dakar...T) 

Tunisia: Tunis. C 

Plague-Infected rats.. 

Union of South Africa. C3 

ASIA 

Ohina: 

Fukien Province.T) 

Manchuria.- I> 

Dutch East Indies: 

Java: 

Batavia. C 

Batavia IleRldcncy.- D 

Java and Madura.0 

India.C 

Basaein_ O 

Calcutta... O 

Cochin.-.O 

Plague-lnfo(‘tod rats.. 

Rangoon..._................ O 

Indochina (French)...O 


1 

58 


4 

2 

810 

102 

C20 


1 

6 

80 


»753 

332 


*1 

<86 

1,676 

87,204 

12 

2 

3 

4 

»8 

2 








3 

6 
















35 

99 

M43 

1 






22 

36 

S3 

23 

27 






. 


>1 














4 










■ 



















161 

12,887 











1 

6 


1 

i 

1 

3 

*1 

2 











1 

1 

1 




t For January 1940. 

* Imported. 

* Includes 94 deaths from imoumonic plague. 


< Pneumonic. 

* Includes 1 imported case. 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

PLAGtIE->C»ntiiiited 
[C Indicates cases; 1>, deatbs] 


Place 

Jan. 1- 
Dee. 31, 
1930 

Jannarv- 

Febniary 

1940 

^^arch 1910—week ended— 

2 

9 

16 

23 

30 

Thailand- 


3 






Pr^vipf^ __ _ 

4 

35 







3 

1 

3 

2 R 

8 












JoVf\nftd F’*OVlnf*ft_ _ P 







Kainphaeng Bair Province _ 0 

TC}lT|(»ha'n»\pT^rl Prnx'’iTir*A ^ 



1 

. 




3 

1 




1 




Kfigrtra SVarg^ PrnviTK*fi_ P 

22 


5 

3 




0 





15 


4 





30 

10 












EUROPR 

Portugal: Azores Manda... . C 

SOtmi AMERTCA. 

Arpentjua: 

Jojiiv Pro'^fn^'pr.. , - P 

. 2 






1 

1 

1 

1 1 

1 

2 

43 

1 

1 

32 

1 

24 

*10 

3 
45 

4 

3 

1 

10 

12 

30 

39 

85 

3 1 

«1 

54 















1 






San Lufa Province _ C 






Santiago del Estcro Province.* 

Tiii:'ii)nftTi ProvlncG^.^ __ C 







Bolivia __ C 







Brazil: 

Alagoas Stale _-_ O 







Baliin _ _ __ P 







Pftmhiha StJite ___ C 







Pernambuco State ____ 0 







SnO Bftnjo RtfttA ^ P 







Feundor. 

ChImborn,zo Provlnoe _ O 







Blobombfi . _^ P 







OiiayiLq-nil _ _ _ O 







Plague-infoctcd rats__ 







Tjoja . O i 







Piiohlo Vip^i - O 1 







Peru 

Ancash Depgrttnent...C i 







Pajamfirea Department _ _C! 







Botnhnypqne Dopiirtnient; C, 

*5 

»25 

»ll 

13 






Llhertftd Department_H 






Lijnn Department ^ _, O 






Plnra Department. _ _ CJ 






VonezuelaT _ _ C 






OCEANIA 

Hawaii Territory: 

Paauhau- _O 







Plagiie-InfAet^'d rata.. , ,, 

6 



-- 

1 







t For January 1940. 

* Fneojnonlc. 

A InfoixnatioQ dated Apr. 13,1940, states tbat 5 cases of glandular plague, with 2 deaths, have occurred In 
Santiago del Eatero PtoTfnee, Argentina. 

T For the period Dec. 7,1039, to Jan. 4.1940,11 cases olplagoe with 8 deaths were reported Dcom the interior 
orvtoesueto. 

t Fneumonlo plague; proved ihtol. 
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WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX^ TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

SMAI.LPOX 

£0 indicates eases; D, deaths] 


Place 

Jan. 1- 
Dec. ai, 
1939 

Januar 3 r- 

Pebruary 

1940 

March 1940—week ended— 


* 

9 

16 

23 

30 

AFRICA 

Alffcria _ _ _ 

0 

■1 

Pi 






Anf^Tft - _ _ _ 

0 








BciRian Coneo... 

0 


■lii] 





" 

Brittsh East Africa- 

O 








Dahomey_ _ 

0 


17 





... 

Eritrea.'... 

0 


■" 

■ 

1 



French EquatorM Africa_ 

n 

45 







French Gainca_ _- 

c 

40 







Gibraltar__ _ 

a 



—— 


11 


Gold Coast. 

c 

141 






Ivory Coast_ 

c 


66 






Morocco —_ 

c 

10 







Mozambique— __ 

0 

102 







Nlpcrla - __ 

0 

4.620 

303 


- 




Nieer Territory.-__ 

o 

134 

146 






Nyasalaud.--- 

c 

6 






Portiifmese East Africa__ 

o 

24 





■■■■■■I 

■■■llllllll 

Pnrtufnieac Guinea_ 

0 

122 







Bhodesia: 

Northern___ 

c 

84 







Southern_-... 

0 

219 

80 

T-.,r 





Senegal __-_-_ 

o 

257 

14 

.r 

6 




Sierra liCone... 

0 

61 






SnfiATi (ATipjIft-Kgyptian) _-_ 

c 

562 

103 

29 

11 


28 

13 

Sudan (French).’’.'.——. 

0 

27 


Union OT South Africa.-.- 

0 








ASIA 

Arabia __ _ 

G 

1 

95 






Ceylon.. 

0 

1 

mHiiaM 

——— 




Chin*^ _ __ 

c 

1.503 

674 

240 

14 

11 

1 30 



Chosen_- 

c 




Dut(di East Indies—Sahang_ 

G 



^ — 

4 



Tndfft. _ _ _ 

0 

113.943 

69 

*17,199 

4 






India (French) ....— 

0 






Tn/1/ifiHlTift (Fr«nch)_ - 

o 

8,643 

87 

616 






frM __ _ 

c 

54 






Iraq _ - _ _ 

o 

91 

67 

5 



s 


Japan _-_ 

G 

229 


— 


>262 

Straits Settlements ____ 

c 

1 

1 





Syria _ .. 

0 

1 







'Tn^llftnd. ^ - - 

0 

155 







EUBOFS 

France , _ - -_ 

0 

4 







Great - - _ 

c 

1 

2 







0 

69 

16 






Portnj^ 

0 

950 

44 



2 




0 

747 

144 

1 





■■M 

c 

8. 






TnrVay . _ __ 

0 

4^ 

mnnniii 

■■■■■■I 





NOXTH AMERICA 
flftnadii __ _ - 

o 

160 

mi 







0 

9 

1 



, 



Meidco.__ 

D 

1,264 

2 






Salvador...^ _ 

o 







SOUTH AMERICA 

Argentina - __ 

0 

8 







Bolivia . , ^ - - - _— 

c 

247 







_ _ - _ _ 

0 

28 

1 






Colombia _—_———— 

0 

2,784 

8 

99 






Fouador _-__ 

G 







TTmgnay. ... „ ^ 

0 i 

8 







Venezuela (alastrim),- ^ 

0 1 

109 

i 

54 



18 










1 Imported, 
t For Januarr 1940. 

* For the pmod Jan. 1 to Mar. 25,1940. 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

TYPHUS FEVER 


[0 indicates cases; D. deaths] 


Place 

Jan. 1- 
Doc. 31, 
1939 

January- 

March 1940—week ended— 

February 

1940 


Q 


23 

80 

ATBICA 




B 


B 




-0 

1.833 

813 


lOS 




Kof^an Congo__ 

-_0 

1,188 

iiiiiiH 

■■■ ■ 

mim 




_ c 

2 







V!inmt __0 1 

4.239 

670 

187 1 

Hi 

199 


193 


_.o 

9 


■■■ll 

WViiE Vi 





_-0 

87 







^nrn<^0 __-_ 

.-0 


44 

12 




10 


.__0 

8 








.__0 

2 








._-0 

8 

mumjUl 





_ 


.-0 

1 








.__0 

e,i04 

BBShB 







...0 

1,148 

185 






ASIA 








rWnft _ 

._.o 


06 

22 

19 





—0 

m 

1 






India - _ 

.__0 

17 

1 







—0 

86 

112 

ii|p ■■ 





Iraq____ 

—0 

49 

8 


1 

1 

10 

11 


—0 

198 

13 

2 

4 


1 



.__0 









1 


mnnn 






5 







^'r^na-jArdan___ _ 

—0 

19 

13 






SUBOFX 









BulgaHe- ,___ 

-_.0 

lOB 

41 







„_c 

46 

2 





14 

BlnTijrary ____ 

-_.0 

67 

18 



7 

7 

9 


_0 

6 








_.-0 

8 







_—_—— 

—0 

163 








—0 

8.140 







f*nrtiignl _ 

—0 

27 







Rumania_____ 

—0 

942 

666 

66 

48 

01 

78 

60 

Ppaln __._ 

._.o 

62 

3 






_ 

—0 

471 







Y iignsTavia_-__ 

_-_0 


91 






KOBTH AMERICA 









rnhft _ ... 

-__0 

4 







CnatATnaia __ 

—c 

212 

99 






__ 

.-.p 

844 

15 






Canal Zone_i— 

_-C 

8 







SOUTH AMERICA 









Bolivia_ 

—0 

162 







Chllft _ 

__.o 

1,244 







Eoiiador__ - 

—0 






1 

Pom. . 

-__0 

606 







VaneKiinta , _ 

-__0 


8 






OCEANIA 









Amtralla . ... 

._-.0 

26 

1 






Hawaii T«rritorv_.. _ 

__o 

86 

1 

1 

1 


1 











1 For January 1940. 
1 Suspected. 
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WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

YELLOW FEVER 
[0 Indicates cases; D, deaths] 


Place 

Jan, 1- 
Deo. 31, 
1939 

January- 

February 

1940 

March 1940—week ended— 

2 

9 

16 

23 

30 

AFRICA 

Cameroon: 

Bafla.0 

1 







Nkongsamha.C 

11 






French Equatorial Africa: 

Bangui .0 

11 

1 






Chad—Fort Lamy.C 







Fort Arohombaiilt ___ C 

11 






Gabon.D 

1 

2 

2 

*25 

*11 

8 

3 

11 

1 

11 

6 

11 

10 

1 

1 

*1 

*1 

•104 

13 

3 

3 

3 

1 

6 






French Guinea.0 







Gold Coflst_C 







Ivory Coast—.0 

1 






Nigeria .0 






Ni'^r Territory: 

Dosso....C 







Konni Olrde_C 







Tahua.....0 







Senegal: 

Romboy-_ __ __ C 







Dakar_0 







Gioiirbel _ G 







I^uga....0 







Zlgumchor.0 







Sudan (French): Bandiagara.0 







Togo (French): Anoeho-- __ _0 







SOUTn AMERICA 

Brazil: 

Amazonas State..-. X> 







Bahia State....D 







Espirito Santo State.I) 

*28 






Minas Oeraes State.. I) 






Para State...D 







Rio do Janeiro State_D 

<1 






Oolombia: 

Antioqula Department— 

Oaracoli.D 






Jordan_D 







Sfln Carlos. _ . D 







San Luis... _ D 

2 

1 

1 






Oaldas Dopartmont— 

Tji Pra/lcra _ D 







Viotorift_D 















I Suspected. 

* Includes 8 swpected cases. 

< Includes 8 suspected cases. 

* Jungle typo. 

I Includes 8 deaths from the Jungle type of yellow fever. 


X 
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EFFECTIVE QUARANTINE SURVEILLANCE 

By John J. Sippt, M. D., Thsittci Health Officer^ Stockton, California 

Surveillanco, as a substitute for detention, is at present practiced in 
maintaining quarantine control of aircraft passengers from foreign 
ports. Since, to be effective, tliis procedure must involve the close 
and ready cooperation of all parties concerned, it is believed by the 
writer that the publication of the following report of a specific case 
will be of value in demonstrating the practicability of such cooperation. 

A citizen of California had been employed for 6 months, prior to 
leaving South America for the United States, on a road-building project 
between San Lorenzo and Mototan, Venezuela. During that period 
ho suffered two attacks of malarial fever and one of dysentery. Fol¬ 
lowing enlargement of the inguinal glands, accompanied by alight 
fever, beginning about January 24, ho was hospitalized at Maracaibo 
from January 31 to February 11. The medical ofTicer in charge 
reported an absence of history of primary lesion. Kahn reaction on 
Febmary 2 was negative, as was also the reaction to Frei antigen. 
The patient, however, received 9 injections of an organic antimony 
compound on the presumptive diagnosis of “tropical bubo.” 

On the morning of February 11 the patient left Maracaibo by 
airplane, aniving at Miami lieach, F4a., 11 hour’s later. His tempera¬ 
ture on arrivrrl was normal, and so he was not detained by the quar¬ 
antine officer. During the night he suffered a chill, followed by un¬ 
recorded fever. Despite this illness, he left by plane from Miami 
Beach at noon oit February 12. The ti’ovel schedule called for his 
arrival at Oakland on February 14, at noon; but owing to storm 
conditions, arrival was delayed 22 hours. While en route Ire suffered 
repeated chills and high temperatures. 

Under date of February 12, this office was apprised by telegram from 
the U. S. Public Health Service at Miami Beach, Fla. that this passen¬ 
ger had passed through Miami en route to Stockton; and, since he 
came from a suspected yellow fever area, it was rerpiested that ho bo 
kept under surveillance until Febniaiy 18, and that development of 
any fever be reported. Contact with his family was established 
on February 13. 

221741*—10— 
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The patient anived at Oakland, Calif., by plane at 10:15 a. m. on 
Febiuary 15, via Chattanooga, Indianapolis, Chicago, and Salt Lake 
Gty, and reached Stockton, Calif, by auto at noon. This office v^as 
advised of his arrival at 1:30 p. m. A slight delay was duo to the fact 
that, while en route from Oakland to Stockton, the patient had a 
severe cbill with fever, nausea, and vomiting, and was made comfort¬ 
able before his wife telephoned. 

When the patient was visited at 2 p. m., he complained of severe 
lumbar pain, his temperature by mouth was 103.8° F., pulse 130. Ho 
had enlarged and tender inguinal glands, but other clinical findings 
were essentially negative, and there was nothing to suggest the text¬ 
book picture of yellow fever. Since blood smears revealed numerous 
malana parasites, a diagnosis of malarial fever seemed most logical, 
and the patient was placed \mdcr medical treatment with atabrine 
and quinine. 

Except for one malarial paroxysm on the morning of February 17, 
the patient has responded to treatment, and his temperature has 
remained normal since February 18. The inguinal glands have 
entirely receded. 

Laboratory tests for plague, relapsing fever, typhoid fever, and 
tularaemia were all negative. Examination of a blood smear revealed 
many malarial parasites (probably aestivo-autumnal), with numerous 
instances of multiple infection of red cells. The only laboratory 
finding at variance with the malaria picture was a moderate leuco- 
cytosis of 13,000. 

The unusual features surrounding this case wore as follows: 

A. The possibilities of the presence of any one of several commu¬ 
nicable infections, namely, yellow fever, plague, malignant malarial 
(blackwater) fever, and “tropical bubo.” 

B. The fact that, owing to rapidity of present airplane travel, 
persons from endemic areas throughout the world may bring such 
infections to any United States community before characteristic 
symptoms appear or can be recognized. 

C. The vi^ance of the United States Public Healtlii Service at ports 
of entry which provides for prompt notification of local health autlior- 
ities at the destination of travelers and thus permits the immediate 
institution of measures for prevention of spread of possible infections. 

D. In this instance it was unnecessary to notify health officers at 
stops that had been made by the patient en route since, in the cold 
weather prevailing, danger of transmission at those points of any of 
the quarantinable diseases that exist in South America was negligible. 
During the summer, however, such notification would have been 
in order. 
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STUDIES ON THE TOXINS AND ANTITOHNS OF 
CLOSTRIDIUM PERFRINGENS^ 

By Sabah E. Stkwabt, Assi^arU Bactenohtiint, N(it%onal InstUute of Health, 
United Slates Public IleaUh Service 

Introduction 

Titrations of dofdrulium pcrfringens toxins and antitoxins have 
yielded very inconsistent results in the hands of various •workers. 
Such results are apparently dependent upon the interrelationship of 
the various antigenic components of the toxins that have been de¬ 
scribed. This suggests that the differences observed in the protective 
action of antitoxins may bo due to the absence of certain antigenic 
components in the toxin used for immunization. A study has there¬ 
fore been undertaken to determine some of the factors which influence 
the production of toxin with '>11 tire antigenic components for a given 
type, the nature of these antigens, and their sigirificanoo in the pro¬ 
duction of an antitoxin which •will give complete protection. 

From theoretical consideration there were several possible factors 
that might bo involved. (A) The nature of the toxin produced by a 
given strain might vary depending on: (1) Period of cultivation, 
(2) composition of the medium, (o) cysteine content, (6) meat and 
meat products in the medium, (c) glucose content. (B) If toxins 
vary in their composition depending on the medium used for culti¬ 
vating the oi^nisms the homologous antitoxins produced by im¬ 
munizing with these toxins may vary depending on the presence or 
absence of the different components. (C) The nature of the different 
antigenic components may bo such that the toxins are unstable. 

Several different reactions are used for determining the titers of 
peijrmjem antitoxins. In 1020 Bengtson (f) promulgated a standard 
tor Uio antitoxin of Go'dritUum petjr'mgens of human origin. The 
unit was designated as that amount of antitoxin which would neu¬ 
tralize approximately 1,000 minimum lethal doses (m. 1. d.) of a 
perjtingem toxin. The tests were carried out by mooulatiog pigeons 
intramuscularly with different toxin-antitoxm mixtures. In 1930 the 
official unit for measuring the potency of the antitoxins was changed 
to one one-hundredth the fonner standard, as the unitage of antitoxins 
by the former method fell below 6 per cubic centimeter. This unit 
was adopted as the international standard {19). 

Otlier methods which are used for measuring the titers of perjringens 
antitoxin are: (1) In vitro hemolytic titrations (Henry {SI), Mason and 
Glonny (,S?5)); (2) intoadcrmal necrotic tests (Glenny et al. {16)); 
and (3) the mouse protection test {10). 

» From tho Division ot Biolopus < onlrol, National Iiihtitute of Ilcalthj and Department of Bacteriology 
and Paiasitology, University of Uhlcapo 
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Using the above methods variations have been observed in the meas¬ 
urement of the protective power of certain antitoxins when tested 
against different lots of .toxins. Marked irregularities have been 
reported with the method of in vitro hemolytic titrations (Ilonry (^/), 
Weinberg and Guillaumio (45), Glenny (17), Prigge (S3, 34))» Un¬ 
satisfactory results have also been reported with the mouse protection 
test (Weinberg and Guillaumie (45)). 

At the National Institute of Health, up to 1934, the routine testing 
of perfringens antitoxins had been carried out by the intramuscular 
injection of pigeons. This method gave quite consistent results. 
In 1934 comparative tests of the mouse intravenous method and the 
pigeon intramuscular method were made (2). The results showed a 
very close correlation of these two methods with the particular toxins 
and antitoxins used. A short time later when the mouse intravenous 
method was applied to the routine testing of antitoxins very irregular 
results were obtained. Great variations m the potencies of certain 
antitoxins were observed depending on the toxins used. Similar 
variations were found when the American standard antitoxin was 
tested against different lots of toxins. Because of these irregularities 
a study was undertaken to determine the causes for such discrepancies. 

Literature 

Since Clostridium 'perfringens (Bacillus aerogenes capsulatus, Clos¬ 
tridium wdchii) was first isolated by Welch and Nuttall in 1892 (60) 
the pathogenic action of the oiganism has been attributed to a variety 
of different products. At first the acid, principally butyric, pro¬ 
duced in a culture was considered as the cause of the lesions of gas 
gangrene (8). The gas produced in the tissues was also believed to 
be of importance m the spread of the infection (27), In 1917 Bull 
and Pritchett (6) first demonstrated that Cl. perfringens produces an 
exo-toxin when grown under suitable conditions, and they showed 
that a specific antitoxin could be produced by immunizing animals to 
the toxin. The toxin has been shown to be actively hemolytic, the 
hemolysin and the toxin being considered as identical by Ouranoff 
(31), Ford and Williams (14)f Wuth (66), and Mason and Glenny 
(26). Others, however, have observed a multiplicity of the toxin 
components. In 1920 Weinberg and Nasta (46) found that the pro¬ 
portion of hemolysin in toxins of different strains varied considerably. 
More recently (1930) Schnayerson and Samuels (36) in studying the 
blood changes produced by the homotoxin of Cl. perfringens in pigeons 
described two hemotoxins which differed in the rapidity of their 
action. Henry (21), in 1923, suggested that the organism in addition 
to the hemotoxin also produced a myotoxin. He was able to demon¬ 
strate a partial dissociation of the two lethal components by adsorp¬ 
tion with ground fresh muscle. The muscle was found to reduce the 
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toxicity though causing little change in the hemolytic activity. As 
the result of f)athological studies, others liave described nonhemolytic 
toxin components and designated (hem according to their specific ac¬ 
tion on certain tissues. Weinberg and Barotte ({6*) liave described 
a neurotoxin V'hich caused a degeneration of nervous (issue. Wein¬ 
berg and (\)mbiesco (^7) have deseribe<l a U)\ic factor which was 
shown io be siiecific for the walls of blood vessels. 

Still anodiier toxic element attributed to this organism is the ''non¬ 
specific toxin” described by Wassenuann (^2), Kojima luMidall 
and Schmitt (2S)j and Walbum and Reymann ( 40 ). They found that 
this "toxin” was produced when CL 'peiirimjenB was grown in a 
medium containing glucose. It was not neutralized by the antitoxin 
and was found to kill mice instantaneously when inoculated intra¬ 
venously. Kendall and vSehmitt (28) found tins "nonspecific toxin” 
to be a histamine-like substance. 

Piigge {88) has found that certain 'perjrlngem toxins contain two 
com])onents which corn^spond to those described by Ilemy {21), ITo 
has been able to separate partially these two fractions by precipi¬ 
tating with sodium sulfate and uimnoniura sulfate {34)- Prigge lias 
proposed the term "zeta toxin” for the nonhemolytic factor and 
"alpha toxin” for the hemolytic factor. Previously the tomi "alpha” 
had been proi)osod by Cdonny et al. {16) for the toxin produced by 
the CL perjnngens strains of human origin. They believed that the 
toxin was a single antigenic entity which was hemolytic for red blood 
cells, lethal for mice, and necrotic following intradcrmal injections 
into guinea [)igs or rabbits. 

Until 1923 {16) only the toxins from strains isolated from human 
sources had been studied. With tlie investigation of strains isolated 
from animal sources the complexity of the toxic components became 
even moH’i a])paretit. In 1928 Dalling (,9) isolated the lamb dysen¬ 
tery bacillus which was found to he similar culturally and morpho¬ 
logically to Welch’s organism. Ue showed, liowever, that his organism 
produced a highly potent toxin which was not neutralized l>y the anti¬ 
toxin of llie classical jurjringens strains hut that its antitoxin would 
neutralize tlio toxin of the human strains as well as its own toxin. 
About one year lat<T, 1020 30, McEwon {26) isolated another per^ 
/ringenf^Aikc organism which ho named BacUl'Uft pahdk. This bacillus 
was isolated from sheep suffering from a disease of the (mtorotoxemia 
type called "struck.” MoEwen found that the toxin of his organism 
was not neutralized by tlie antitoxin of the Cl, perjnngem strains of 
human origin nor would its antitoxin neutralize the toxins of these 
strains. Further investigations on tho anaerobes concerned in dis¬ 
eases of slieep resulted in tlie Isolation of a fourth perjr\ngeni^-\TkQ 
organism. Bennetts (S), in 1932, isolated an organism from sheep 
dying of an enterotoxemia in West Australia. This organism differed 
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from the other known perfringens forms in its toxin, the toxin being 
neutralized only by its own specific antitoxin. Bennetts named this 
organism Bacillus ovifoxicus. 

In 1931 Wilsdon (51) made a comparative study of the perjringens-- 
like organisms and found that they could be classified according to 
their toxin-antitoxin reactions. He grouped them all as Cl, perjnngeus 
(welchii). Those of human origin, or the classical Clostridium perjn'o- 
gens, were designated as type A; the lamb dysentery organism, or 
Badllus agnif as type B; BaciUus paludis strains as type C; and an 
organism isolated by himself from an enterotoxemia of sheep as type 


FIGURE I 

A SCHEMATIC REPRESENTATION OF THE ANTIGENIC 
COMPONENTS OF THE TOXINS OF THE FOUR TYPES OF 
CLOSTRIDIUM PERFRINGENS. (WILSDON) 



TYPE A TYPE B TYPE C TYPE O 


I I « W FACTOR 
= X factor 

■■I - Z FACTOR 


D. Later he showed that his type D and Bennetts' Badllus ovitoxicus 
were the same (6Z). 

A schematic representation of the antigenic components of the toxins 
of the four types, as given by Wilsdon, is shown in figure 1. 

The letter W represents the antigenic factor present in type A toxin. 
As this factor is present in the toxins of the other three types, the anti¬ 
toxins of types B, C, and D are capable of neutralizing type A toxin, 
while type A antitoxin neutralizes only its own toxin. The typo B 
toxin contains, in addition to the W factor, two other factors, Z and X, 
the Z factor being shared by type C toxin and the X factor by type D 
toxin. Because of the complexity of the B toxin its antitoxin is capa¬ 
ble of neutralizing the toxins of all four types. The type C toxin 
containing only the two antigenic components Z and W is capable of 
inciting the production of an antitoxin which neutralizes only type A 
and type C toxins. Since type D toxin also contains the W factor 
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in addition to the X factor, its antitoxin is also capable of neutralizing 
type A toxin as well as its own. Wilsdon’s work has been confirmed 
and extended by others (Glenny et al. (.10), Borthwick (4), Weinberg 
and Guillauinio (4S), and Duffott (IS)). 

Experimental 

CvUures uml .—The cultures used wero as follows: 

Type A strains: 

PB6I1, isolated by Bull and Pritchett. 

SR12, received from Muriel Robertson. 

1633, isolated by Torroy. 

Typo B strains: 

No. 34, Wilsdon’s strain. 

The Bacillvs agni of lamb dysentery, isolated from the intestinal 
content of a lamb (Hall collection). 

Type C strains: 

No. 3028, Wilsdon’s No. 51. 

The Barillvn paludh of McEwen (No. 40) (American Type Cul¬ 
ture Collection). 

No. 108A, as above (Hall collection). 

Typo D strains: 

DR 2 , Bennetts’ strain Ra of his Bacillus ovUoxieus (received from 
A. T. Glenny). 

VARIATIONS OBSERVED IN THE NEUTRALIZING PROPERTIES OP THE 

AMERICAN STANDARD ANTITOXIN AS DETERMINED BY THE MOUSE 

PROTECTION TEST 

By culturing under identical conditions, several lots of toxin were 
producc'd fnitn i.hree dilTi'rent strains of Cl. perfringens of human 
origin, PBOII, SR 12, and 1 (533. These cultures wore grown in glucose 
peptone Ix'ef infusion broth. Just before inoculation, the broth was 
heat(‘d in streaming steam for 1 hour to expel the air present, cooled 
rapidly, and then 0.25 percent glucose was added from a sterile 60 
piTcent solution. Two-liter flasks of tho broth wero then inoculated 
with 6 cc. of the sup(>nintant of a 24-hour meat culture. The broth 
cultures wero then layered with sterile vaseline. Those were incubated 
at 37® C. for 10 to 12 hours and then passed through Bcrkcfcld N 
filters. The crude toxin filtrates wore used in some of tho tests; in 
others the toxins wero precipitated with 70 percent ammonium sulfate 
and dried over phosphorus pentoxide. All the dried toxins used in 
this study wero precipitated and dried in a similar manner. 

Tho protection tests wero carried out by tho intravenous injection of 
mixtures of toxin and antitoxin into mice weigliing 17 to 20 grams. 
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In order to determine the number of m. L d. of each toxin neutralized, 
varying quantities of the toxin wore added to a constant amount of 
antitoxin (0.2 unit). The mixtures were allowed to stand 1 hour at 
room temperatme before being injected into animals. 

A protocol of a representative test from one of a seiios is given in 
table 1. 


Table 1. —The neutralization of S different lots of type A Clostiidium pirfnngcns 
toxin by the American standard antitoxin 


Toxin 

Amount 
of toxin 

Amount 
of anti¬ 
toxin 

Number 
of mice 
injected 

Deaths 

Time of death 


M 1 d 

Untt 




SB12 mtrate, 0 06 oc -I m. 1 d- 

4 

0 2 


3 

10 minutes to 1 hour 


7 

2 


4 

Immediately 


10 

2 


4 

Do. 


13 

2 


4 

1)0. 


16 

2 


4 

Do. 

1633 filtrate, lot I, 0 06 cc 

4 

2 


1 

16 minutob 

Im 1 d 

7 

2 


8 

16 minutes to 11 hours. 


10 

2 


4 

Immedi itoly. 


13 

2 


4 

Do 


16 

2 


4 

Do 

1633, lot n pptd and dried, 

8 

2 

6 

0 


0 2mg xxlin 1. d. 

11 

2 

6 

0 



17 

2 

6 

0 



14 

2 

6 

0 



20 

2 

6 

2 

3 hours 

PB6Hpptd and dried, 0 6 mg 

2 6 

2 

6 

1 

1 hour 

Izn. 1 d. 

6 

2 

6 

1 

Do 


76 

2 

6 

4 

W minutes to 1 hour. 


10 

2 

6 

6 

6 to 16 minutes 


12 5 

2 

6 

6 

Immodiatoly. 


A. FACTORS WHICH MIGHT INFLUENCE THE NATURE OF THE TOXIN PRODUCED BY 
A GIVEN STRAIN OF Cl, peiflingcnSj TYPE A 

1 PERIOD OF INCUBATION 

Tests were carried out to determine the effect of the period of in¬ 
cubation as a factor governing the production of a toxin coinponoiit 
which is not neutralized by the antitoxin. Tliree 2-htcr tlasks of 
peptone beef infusion broth containing 0.25 percent glucose were 
heated and cooled as above and then each inoculated with 6 cc. of 
a 24-hour meat culture of strain SR12. These wore incubated at 
37® C. for 8, 11.5, and 20 hours. The cultures wore thou filtered 
and the toxins precipitated and dried as above. The m. 1. d. of 
each toxin was determined in mice and subsequently tested against 
the standard antitoxin. 

The three toxins were found to be neutralized equally weU and 
with no irregularities. As many as 20 m, 1. d. of each toxin were 
neutralized by 0.2 unit of the antitoxin. This is shown in table 2. 

The differences observed in the neutralization of the toxin in this 
test and in the test shown in table 1 could not be explained on the 
basis of the data in this preliminary experiment. However, a par¬ 
tial explanation is presented in later experiments dealing with the 
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hemolysins. It msy also be that certain of the toxin components 
vaiy in their stability and that precipitating with ammonium sulfate 
may alter the toxins. 


TabIjD 2 —Period of iwiibniion as a factor tn the production of a toxin component 
not neutrahzfd hy the standard antitoxin 


S R12 proc ipit It t d toxin 

Stand ird 
antitoxin 

Numbw of 
muc in 
oculxtid 

Do iths 

Period of Incubation 

Pc r<x*Tit 
{duoosc in 
mod mm 

M 1 d 
of toxin 




Unit 



8 hours .-.. 

0 26 

8 

0 2 


0 



11 

2 

8 




17 

2 

8 




20 

2 

3 

1 

11 •) hours . 

0 25 

8 

.2 

3 

0 



11 

2 

3 

0 



17 

.2 

3 

0 



20 

.2 

3 

2 

20 hours...——*— 

0 25 

8 

2 


0 



11 

2 


0 



17 

.2 


0 



20 

.2 

■1 

2 


2 COMPOSITION 01 THE HI MOM 


(fl) Cysteine content .—Orr and Reed {SO) have shown that the 
addition of 0.1 percent or more of cysteine to chopped meat medium 
markedly inhibited the production of hemotoxin by Cl. perfringens 
and that hydrogen sulfide has a similar effect. They showed that 
the effect was related to the metabolism of the organism and not to 
a direct reaction with the formed toxin. The addition of these con¬ 
centrations of cysteine was shown to produce a marked drop in the 
oxidation-reduction potential of cultures during the most active 
growth period. There were no observable differences in the rate of 
growth or of the maximum growth obtained. The presence of 
hemotoxin was determined by titrating against washed sheep red 
blood corpusch's. No nienlion is made of the toxicity of the cultures. 

Since peptones of different makes differ in their sulfhydryl content 
as determined by the sodium nitropruasidc test, tests were carried 
out to determine the effect of different peptones, with and without 
added cysteine, on tlie hemolysins produced. Four different pep¬ 
tones were tested. These were used in amounts of one percent in 
beef infusion broth. Cysteine hydrochloride was added in amounts 
giving 0.016 percent and 0.15 percent concentrations. The media 
were tubed and sterilized by heating at 16 pounds pressure for 20 
minutes. Cl. perfringens types A, B, C, and D were grown in the 
above media for 24 hours at 37® 0. and the cultures wore tlion cen- 
trifugalized. The supernatant fluid of each was then tested for 
hemolysins. 
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Hemolysin titrations of toxins produced in the different peptone 
media—Al\ titrations for hemolysins in this study wore carried out 
identically. Five percent suspensions of washed slieep, rabbit, 
mouse, and human rod blood colls were used in 0.5-0(‘. ainoiints. 
Varying quantities of toxin were added to the cells and these were 
then made up to a volume of 1 cc. with physiological saline. The 
toxin and red blood corpuscles were incubated for 1 hour at 37° C, 
and then read for the presence of hemolysis. The least amount of 
toxin producing complete hemolysis was designated as the minimum 
hemolyzing dose (m. h. d.). 

The results on the hemolysin titrations of the type A toxins pro¬ 
duced in the different peptone media are given in table 3, 

The results on the hemolysins for the type C toxins were very 
similar to those of the type A toxins. Types B and D were only 
slightly hemolytic when grown in the media which gave good hemo¬ 
lysins wdth types A and C. 


Table 3. —The cfed of the ^peptone and of the peptone plus cysteine on hemolysin 
production by Closirtdimn perfringenSf types A and C 
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Table 3 .—The effect of the peptone and of the peptone plus ci/steinc on hemolysin 
production 6i/ CloUndium peifiingcnSf types A and C—Continued 



No marked difforonroa in tlic hemolytic action of the toxins for tho 
different tjpes of red blood colls were observed. However, differences 
in the amount of hemolysin formed in the different media were noted. 
Cultures in tho proteose peptone medium gave the poorest hemoly¬ 
sins; proteose peptone plus cysteine hydrochloride almost completely 
inhibited its production. Berkefeld filtrates of typo A proteose cul¬ 
tures containing no hemolysin were tested for toxicity and found to be 
lethal for mice, indicating the presence of a nonhemolytic toxin 
component. The toxicity was comparatively low, the m. 1. d. for a 
mouse being from 0.1 cc. to 0.5 cc. when inoculated intravenously. 

(b) Meat in the medmm .—Tho toxin of Cl. petjrmgem has been 
shown to be readily destroyed in an acid medium. Walbum and 
Keymann (40) have foimd that a potent toxin could bo produced by 
cidturing the organism in peptone veal broth if calcium carbonate 
were adfled to kc'ep the pH from becoming too low. Moat has also 
been used in the medium b(*oauae of its buffer effect (j?). 

In this study the meats that were use<l were ground beef heart, 
ground bo(‘f, and ground veal which had been extracted witli water 
for tho preparation of infusion broth. In order to use equivalent 
amounts of each, they were first thoroughly dried under a current 
of hot air. Eacli meat preparation was then tested for its buffer 
effect in tlio medium and for toxin production. Tho media wore 
prepared by adding 10 percent of the dried meat to a peptone (any 
of tl»c well-known brands) bo('f infusion broth and then adjusting tho 
reaction so the pH after sterilizing would be about 7.8. The medium 
was sterilized by heating at 20 pounds pressure for 30 minutes. 

Bacto beef, a coirnnercial dried powdered meat preparation, was 
also used in broth. This was used in amounts of 2 to 2.6 percent. 
Tho media were prepared as above. 
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To study the toxin production, flaslts of the above media wore 
heated in streaming steam to expel tlie air and then cooled rapidly and 
0.25 percent glucose from a sterile 50 percent solution was added. 
These were inoculated with a 24-hour culture of the strain under in¬ 
vestigation. The cultures were incubated 16 to 20 hours at 37°(/. 
After cultivation the pH was recorded, the cultures oenlrifugalized 
and filtered through Berkefeld N candles. The m. 1. d. and hemolytic 
titration were then determined as above. 

With all the above media very good toxins were produced with the 
strains used from the four types of Cl. perfringens However, with 
tsrpe D culture 48 to 72 hours’ incubation was required. The pH was 
in no instance below 6.0-6.2 after the period of cultivation. Only 
the specific results with the type A strains will bo given as this is the 
chief toxin with which we are here conccraed. It may bo mentioned, 
however, that with the other throe types very similar results were 
obtained. 

Dried beef heart, beef, and veal in the medium all gave tlio same 
results so these will be grouped together as ground meat. This 
medium yielded toxins with an m. 1. d. of 0.0125-0.025 cc. for a 17 to 
20 gram mouse when inoculated intravenously. Such toxins were not 
markedly hemolytic. When tested against sheep red blood cells they 
were practically nonhemolytic if the readings were made after 1 hour 
incubation at 37® C. (0.5 cc. of the toxin filtrate giving about a 1 plus 
hemolysis). If the titrations were read after standing 24 hours at 
room temperature or in the refrigerator sightly more lysis was ob¬ 
served. Rabbit and human red blood cells were slightly more sus¬ 
ceptible to the lysin of this toxin. However, when mouse red blood 
cells were used in the titrations, hemolysis was very pronounced. The 
hemolytic action of this toxin will be referred to its action on sheep 
red blood cells. 

Toxins produced in the Bacto beef medium were also found to have 
high potencies. The m. 1. d. of such toxin was often below 0.01 cc. 
for mice injected intravenously. These toxins wore found to bo 
highly hemolytic for aU four types of rod blood cells employed, 
mouse red blood cells being the least susceptible. 

Decided differences in the rapidity of action of the two toxins have 
been observed. Toxins produced in meat medium and low in hemo¬ 
lysin for sheep red blood cells were found to bo considerably slower in 
Idibng than toxins high in hemolysin for sheep red blood colls. 

Table 4 gives the results of in vitro hemolytic titrations and of the 
lethal action of the two toxins produced by a single type A strain of 
CZ. perfringens when grown in the two media described above. 
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Table 4. —Titration of two type A ioxitih pioductd by the same cuUiirc in dijfetcnt 

malia 



Homoljsin titration 

ToMcily for mico 

Amount of to\In (t*r) 

flhoop 
r b. 0. 

It ibliii 
r. h 0 . 

Human 
r. b 0 . 

Mountj 

r b V. 

Ainoimt 
toxin ((c) 

Mioo 
1I10( u* 
latod 


To\m Iiltrule from a Upo K ix ptono hot f infii ion biolh tullnro (on- 
taimng iOpuiont diud mod 


0 6..—- 


+4-4 



“4-4+ 

0 5 

1)10(1. 

0 2 '.. 


db 

j 

.2 

Do. 

0 1 _ _ 



,1 

Do. 

n n>i _ _ 


, 

h4-4-4* 

.O'? 

Do 


- 

db 


" 

4- 

.026 

.012'i 

.OtiG 

Do. 

Do, 

Lived. 








Toxin flltrato from a typo A Dacto bocf peptone beef infusion broth 
culture 


0 1 — 
0 04 — 
0 02 «. 
0 01 
0 00*1 
0 002f). 
0 001 . 


4—1 



4—LJ 
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t1 



Ha 



It" 


T 1 T 



r\rt 

4 . 

. .1. 


4-4—1 



4-4—1 

rT" 

TT 1 





L4.J 





Ha 

lI 

r 1)1 



Do 




Ha 



T‘’T‘ 

rTT 

4— 


• vO 

•T*i 

^t; 

- 

"ri 

H 

- 


“rn 

d 

1 

.0126 

.006 

1 /C/* 

Do 

Lived. 


Tho marked difforonocs in the toxins produced in tho Bacto beef 
medium and in the ground moat medium were found, as indicated bo- 
low, to be due to the presence of lipoid siibstancea in the ground meat. 
Fifty grams of dried ground voal were finely pulverized and one-half 
was extracted with ether and alcohol, the method for extracting beof 
heart for tho Kahn antigen (^;S) being used. The veal with tho lip¬ 
oids extracted was then dried and made up into medium using 10 
percent of the defatted veal in peptone beef infusion broth, and tlie 
pll adjusted to 7.8. As a control the ground veal which had not been 
extracted with ether and alcohol was made up into medium in tho 
same manner as the defatted veal. Types A and C 01. perfringena 
were grown in both of those media for 10 hours and then filtered and 
the filtrate tested for hemolysins. 

Both the type A and the type (1 grown in the defatted veal medium 
produced toxins with strong hemolysins for sheep, rabbit, and mouse 
red blood cells, while the filtrati's of tho cultines grown in tho veal 
medium witli tlio voal that had not been defatted were nonhemolytic 
for sheep rod blood cells, only slightly hemolytic for rabbit red blood 
cells, but definitely hemolytic for mouse rod blood colls. This is shown 
in table 5. 

In order to determine whether tlio lipoid substances inhibited 
hemolysin production, or merely masked tho hemolysin present, or 
acted in some way to protect tho sheep, rabbit, and human red 
blood cells, tho supernatant Quids of coutrifuged cultures grown in 
ground voai medium were thoroiighly exlractcil with ether and tested 
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for hemolysins. The toxin remained nonhemolytic for shcop red 
blood cells and only slightly hemolytic for rabbit and human red 
blood cells. Keduction with sodium sulfite did not activate hemolysis. 
Hemolytic controls extracted in like manner remained hemolytic. 


Table 6. —The effect of lipoids on hemolysin production by Clostridium perfringens 

types A and C 


Medium 

Amount of 
culture fil¬ 
trate u&od, 

CO. 

Sheep 
r. b. 0 . 

Rabbit 
r. b. c. 

hTou.se 
r. b. c. 




Typo A lo^ln 


10 percent ground lean veal in beef infusion peptone broth—. 


0.6 

.2 

.1 

.06 

.026 



Same as above, only the ground veal was extracted with ether 
and alcoh"’----—. 


.1 

.04 

.02 

.01 

.005 



++“. , 
+++ 


++++ 




4-++4- 


10 percent ground lean veal in beef Infusion peptone broth—. 


Same as above, only ground veal was extracted with ether 
and alcohol_ 


Tyi )0 0 toxin 





From these results it appears that the lipoids either inhibit the 
formation of hemolysin for sheep red blood cells or in some way 
alter it. 

(c) Glucose in the medium .—Several investigators have found that 
when Cl. perfringens is grown in a medium containing glucose a toxic 
substance wMch is not neutralized by the antitoxin is formed. Kojima 
{ 24 ) found that this “nonspecific toxin” was directly correlated with 
the percentage of glucose in the medium, bang produced when the 
sTigar content is high, the line of diviaon being fairly constant at 
0.5 percent glucose. Walbum and Keymanh { 40 ) found that it was 
not formed in measurable quantities in media containing 0.75 percent 
glucose. However, with a content of 2.25 percent glucose it was 
formed in considerable quantity. 

In om work three type A strains, SR12, PB6H, and 1633, were 
grown in flasks of peptone beef infusion broth containing glucose in 
the following percentages: 0.25, 0.5, 1.0, 2.0, and 2.25. These were 
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incubated 12 hours, filtered through Berkefcld N candles, and tho 
toxin filtrates tested for their m. 1. d. Neutralization of tliese toxins 
was then determined by testing against two different antitoxins, one 
high in antihoinolysin and the other low in antiheinolysin as deter¬ 
mined by titrations against toxins highly lytic for sluH'p red blood 
cells. (This will be shown in tho section on the antigenic relationship 
of the heinolysina.) 

As seen in table G all the toxins, oven those produced in media 
containing a high percentage of glucose, were neutralized by antitoxin 
229. With antitoxin ASi no protection was given against tho toxins 
produced in tho medium containing 1 or 2 percent glucose; as few as 
2.5 m. 1. d. were not neutralized. However, when this same antitoxin 
was tested against the toxins made in the media containing 0.26 and 
0.5 percent glucose the mice were protected. Antitoxin ASi, as con¬ 
trasted with antitoxin 229, had very little antihemolysin for tho lysin 
for sheep red blood colls. 


Table 6 . —The nctUralization of the **nonspecific*^ toxin producM by Cl perfringens 
{PB61D when grown in a media containing different percentages of glucose 



Longer periods of incubation appear to have little effect on the 
production of a ‘‘nonspecific toxin.'' Cultures grown in meat medium 
or broth with added calcium carbonate, containing 2.25 percent glu¬ 
cose and incubated for 20, 24, 30, 36, and 41 hours, showed very little 
toxicity. In some instances 0.5 cc, was found to Idll mice instantly 
when inoculated intravenously but tho toxin was neutralized by anti¬ 
toxin. 
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B. THB ANTIGENIC EBLATIONSHIP OP THE HEMOLYSINS 


In order to determine the toxicity and the antigenicity of the two 
hemolysins prepared in the different media, antitoxins wore proi)arod 
against the two toxins. Rabbits wore immunized against the toxins 
of types A, B, C, and D Cl. ferfringemst, using strongly hemolytic 
filtrates from peptone beef infusion broth cultures and Bacto beef 
cultures and with filtrates from cultures grown in ground meat medium 
which were nonhemolytic for sheep red blood cells. 

Formalinized toxins (0.3 percent formaldehyde added and then 
incubated for 48 hours at 37° C.) were used for immunizing the rab¬ 
bits. In order to assure good antihemolytic titers in the sera, when 
the rabbits had reached a fair degree of immunity, fresh toxin filtrates 
were used instead of the formalinized toxins. A total of 3C injections 
was given to each rabbit. Two rabbits were immimized against each 
toxin as follows: 


Rabbit 

Strain 

Type 

MpfUiim 


PB6H 

A 

Ground moat niodlum. 


PB6H 

A 

Po. 


PB6H 

A 

Peptone boof infusion bro^h and Bicto bocf, 

Po. 


PB6H 

A 


lOSA 

0 

Ground moat medium. 

244_ 

108A 

0 

Po. 

Rft ,__ 

I08A 

0 

Peptone boof infusion broth and Bacto beef. 

Do. 

941 _ _ _ 

lOSA 

0 

- 

34 

B 

Ground meat medium. 

181_— 

84 

B 

Po. 

la _ _ 

34 

B 

Peptone beef infusion broth and Bacto beef. 

Do, 

IB __ , _ _ _ _ 

34 

B 

99ft _ _ _ _ _ 

BRi 

D 

Ground moat medium. 

Do. 

9Sft_ , __ _ _ 

DRs 

D 

11__ _ 

DRi 

D 

Peptone boef infusion broth and Baeto hoof. 

Do. 

1ft_ 

DRi 

D 




1. flPECIPlOCTY OP ANTIIIICWOLYSINS 

The antigenic relationship of the two hemolysins was determined 
by hemolytic titrations and by mouse intravenous inoculations (»f 
toxin-antitoxin mixtures. Each rabbit antisenmi was tested against 
the two hemolysins produced by the homologous type. The hemolytic 
titrations and the protection tests were carried out as in the previous 
experiments. Two mice were used to each dose of toxin-antitoxin 
mixture. The size of the inoculum was kept to 1 cc. when possible. 

It was found that antitoxins 236 and 229 which were prepared by 
immunking with strongly hemolytic type A toxins gave complete 
protection against both hemotoxins of type A. Antitoxins 67 and 243 
prepared by immunizing with the toxins that were not lytic for sheep 
red blood cells neutralized only their homologous toxins. The results 
are given in table 7. 
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Tables 7 .—The antigenic relationship of the two types of hemolysins as determined 
by hemolytic iitraiion with sheep red blood cells and by neutralization of the lethal 
effect 


Antitoxin number. 

Type A homolylie tot in 

Typo A toxin, nonhemolytic for 
bheep r. h c 

02 cc of i;lO 
dilution 

Amount 
to\m. 
m. 1. d. 

nomolysin 
for sheep 
r. b. c. 

Trot oct ion for mico 

Amount 
toxin, 
m 1 (1 

iremol^sin 
foi sheep 
r. b 0 . 

rrot(H*tion 
for mice 

07 __ 

2 

IIS 

r.lviHl_ 

2 


Lived, 

1)0. 

1)0. 

Do. 

Do. 


4 

l^iml _ 

4 



8 

10 

2 

_do_ 

H 

_ 



IG 

2 


243 __ 

++++ 

- -do _ _ _ 



4 

- _ -do 

4 


Do. 

Died. 

Do. 

Lived. 

Do. 

Do. 

Do. 

Do. 


8 


8 


1 

ift 

do . -. 

16 

_ 

230 _ 

mi 

Lived _ 

2 





.do,.——.————— 

4 

— 




.....do... 

8 

_ 



do - - 

16 



20 


do-— 

20 


22Q _ 

2 



2 


Do. 

Do. 


4 


do - - 

4 

... 


8 


do 

8 


Do. 

Do. 

Died. 


16 


- .. do _ . 

16 

— 


20 


nUvA _ 

20 

_ 






Tho results were similar with tyi)Ps B, C, and D toxin-antitoxin 
mix tures. With types B, C, and D, as with typo A, if tho hemolysins 
produced in tho broth cultures were not neutralized by tlio antitoxin, 
the toxin-antitoxin mixtures were toxic for mice when inoculated 
intravenously. Tho typo B and D toxins of the strains used were 
never higldy hemolytic for slieop red blood colls so the dilTorencos in 
tho hemolytic and nonliomolytic toxins wore not as pronounced as 
with tho types A and C strains. These tests show tho importance of 
producing antito.\'ins which have antilicmolysins for the different typos 
of hemolysins produced by Cl, perjringens. 

2. IlKMOUSIN AnSOUinriON AS VrU’IIlKU BVIDKKCJS OF TUB BFBCIFICITT 

Toxin filtrates from ground meat cultures, brotli cultures and 
Baoto beef cultures woro absorbed with stroma from shoop, rabbit, 
and mouso red blood cells prepared according to tho metliod of Pas- 
cucci (SS). Tho absoriition of tlto hemolysins was canied out by 
incubating 40 m. h. d. of tho toxins witli 60 milligrams of tho different 
dried stroma. (Tho m. h. d. was detenninod with slioep I’od blood 
cells for tho broth and Bacto beef toxins, whDo mouso rod blood colls 
woro xisod for tho toxin produced in the ground moat medium.) Tho 
stroma and toxin were incubated overnight at 10° O., then one hour at 
37° 0. Tho toxins wore tlion contrifugalizod in order to remove the 
stroma and tho clear supernatant tested for lysins present for sheep, 
rabbit, and mouso red blood colls. 

Tho results of tho hemolysin absorption tests of the throe typo A 
toxins are given in table 8. 

221741*—40- 2 
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Table 8. —Ahsorphon of the kemolystna of type A toxins with dried pulverized 
stroma of rabbit, mouse, and sheep red blood cells (40 m, h, d, of toxin dO mg, 
stroma) 




Tlomolytie titr itmm 

Medium u*{ed for producing the 
toun 

Ecd blood cell stroma 



Mouse rod 
blood ctdls 

■Rrnth _ _ 

Sheep - _ 





Bfthbit _ _ __ 



_i_ 


Mouse_-___-_ 

- 

d= 

+ 

Ground meat __-_ 

Sheen _ _ , 


H-d= 

-ht 



Rabbit. 



Mouse_ 

— 

fdb 

+I-++ 

Bacto beef_ 

Sheep. 


^ f+± 

» -f+db 

++=fc 



Rabbit _ _ . ^ 


++++ 


Mouse,_ 

^ , 





The hemolysin present in broth culture filtrates was absorbed out 
by each of the three different types of red blood cell stroma used, 
the fOitrate beconaing nonhemolytic for aU three types of cells. The 
absoiption was nonspecific; that is, the lysin for sheep red blood cells 
was absorbed out by rabbit, mouse, and sheep red blood cell stroma. 
The same was true of the hemolysin for the rabbit and mouse red 
blood cells. 

With the toxins prepared in the Bacto beef medhun, which also 
had hemolysins for all three types of red blood cells, only the hemolysin 
for the sheep red blood cells was completely absorbed out, this 
absorption being nonspecific as all throe types of red blood coll 
stroma removed it. The hemolysins for the mouse and the rabbit 
red blood cells were only partially absorbed. 

The hemolysin of the toxin filtrates from cultures in ground meat 
medium differed from the hemolysin in the broth cxiltures in that it 
was not absorbed by red blood cell stroma. Only a very slight 
absorption was noted in testing for the hemolysin for rabbit red 
blood cells, while with mouse red blood cells no absoiption appears to 
take place with any red blood cell stroma. The hemolysin was not 
removed even when the number of m. h. d.’s was decreased to 5 m. h. d. 
and the red blood cell stroma increased to 100 milligrams. 

The same results were obtained with the hemolysius of types B 
C, and D toxin filtrates. ’ 

c. THE NATTJBB OP THE TOXIN COMPONENTS OP Clostridium perfrtngens type a 

1. THE IN4CnVA'nON OP THE HEMOLYSINS BY PILTEATIOK 

Inactivation of hemolysins as a result of filtration through Seitz 
fflters has been observed by Chopra and Roy (7). They explained 
me mactivation as due to the surface action of the asbestos which 
ehmmates the active principle by adsorption or by altering its nature 
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altogether. A similar inactivation of the hemolysins of Cl perfringens 
has been observed in our work as a result of filtering through collodion 
or cellophane membranes. 

Filtration of the toxin of CL p^rfringena through gi-aded membranes 
will bo discussed hi another communication. 

Membranes tlirough which hemolytic toxins had been filtered and 
which had completely removed the hemolysins from Hie filtrate were 
washed in a small volume of saline, about one-fourth that of the toxin 
filtered, and the washings tested for hemolysin. Although slight 
hemolytic activity could bo demonstrated it was never of the original 
titer. Attempts to recover the hemolysins by grinding the mem 
branes or by eluting, using buffers with a range from pll 5.0 to pH 9.4, 
were negative. 

It was found that complete inactivation of the hemolysins on the 
membrane could bo brought about by filtering a quantity of physio¬ 
logical saline through the membrane after filtering the toxin, thus 
washing it free of the broth present. 

2 ACTIVAIION Oil TifF HLMOrYSlNS 

The inactive hemolysins on the membrane could be recovered by 
washing the membrane in a small amount of physiological saline. 
This, as well as the first filtrate (the broth filtrate), was nonhemolytic. 
However, it was found that if the two wore mixed, the mixture became 
hemolytic. This suggested the possibility of a cohemolysin in the 
filtrate. A similar activation of the hemolysins recovered from the 
membrane was produced by adding broth or 0.05 percent cysteine 
hydrochloride. The addition of two amino acids without SH groups, 
glycine and alanine, did not bring about an activation. It may bo 
assumed, therefore, that the activation is due to a reduction of the 
hemolysins or that the hemolysins are capable of bringing about a 
lysis of red blood cells only when in a reduced medium. That the 
activation is duo to a reduction either of the hemolysins or of the 
medium in which suspended can bo further shown by bubbling 
oxygen through au active preparation. This procedure was found 
completely to inactivate the hemolysins, the reaction being reversible. 

The activation of enzymes with reducing substances such as hydro¬ 
gen cyanide, hydrogen sulfide, or organic substances containing sulfhy- 
dryl groups in the reduced form has been extensively studied 
(fS, 28, 39, J^l, 43). Ilellormau, Perkins, and Clark (20) believe that 
the phenomenon associated with the reversible inactivation of some 
enzymes is duo to a direct action of the suKliydryl groups of the enzyme 
itself; the enzyme in its reduced form, for example En-SII, being active 
while the En-S-S-En oxidized form is inactive, 

A reversible inactivation of hemolysins similar to that described for 
enzymes has also boon shown. Neill (29) found that pneumococcal 
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hemolysin which had been inactivated by air or hydrogen peroxide 
may be reactivated by the use of reducing substances. Shwachman, 
HoUerman, and Cohen (S7) showed that the pneumococcal hemolysin 
is active when reduced and may be reversibly inactivated by opera¬ 
tions that are known to convert sulfhydryl compounds to tho corre- 
spondiog dithio derivatives or to mei-captides. 

If an enzyme or a hemolysin possesses SH groups which determine 
its activity the active form of a purified en74ymo or hemolysin might 
be expected to give a positive nitroprusside test and the inactive form 
to become activated on the addition of hydrogen cyanide. 

In testing the effect of hydrogen cyanide on perfrmgens hemolysin it 
was found that at pH 7.0 concentrations of 0.025, 0.06, and 0.1 per¬ 
cent had no effect on the activation of the hemolysin inactivated by 
filtration. Concentrations of 0.1 and 0.05 percent wore found to be 
inhibitory to the action of active hemolysin but 0.025 percent had no 
effect. Hydrogen cyanide has been shown to have an inhibitory 
effect on certain enzymes (S6, 38). Kesults of tho activation of per- 
fringens hemolysin are given in table 9. 


Table 9. —The action of activating substances on the hemolysin inactivated by 
fiUering through a cellophane membrane 



At times the filtration of Cl. perfringens type A toxins through col¬ 
lodion membranes resulted in the separation of a toxin component in 
the filtrate which was nonhemolytic for rabbit, mouse, and sheop rod 
blood cells as determined by in vitro titrations. This toxin was lethal 
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for mice, the m. L d. being from 0.1 cc. to 0.5 cc. It was impossible 
to obtain consistent results. The production and filtration of the non¬ 
hemolytic component is dependent upon factors not yet determined. 

Discussion 

The variations observed in the neutralizing properties of certain 
Cl. perjringens typo A antitoxins when tested against different lots of 
typo A toxins appear to bo duo to differences in the composition of the 
toxins. The nature of the toxin produced by a given strain has been 
shown to bo dependent on the medium. 

Kecently Dalling and Ross in studying the factors influencing 
the production of the various toxins of the Cl. perjringens group, have 
shown the importance of moat in the production of the epsilon factor 
(Glenny ct ol.) or Wilsdon’s X factor by types D and B cultures. 
They found that an epsilon toxin of high value could be obtained by 
culturing in a medium with 50 percent meat by volume and that with 
typo B cultures it was practically negligible in the absence of moat. 

Since the medium used in culturing the Cl. perjringens group deter¬ 
mines to a largo extent the toxin components formed, the stability 
of the types is also more or less influenced by the medium. Dalling 
(ff) has repoi-ted a type B which became permanently altered so that 
it lost its capacity to produce the epsilon factor, and so became 
toxicogenically a type 0. Dalling and Ross (f^) have reported a 
type C which at times'failed to produce any beta toxin (Glenny et al.). 
It differed from the type A cultures in that it produced a delta hemoly¬ 
sin (Glenny et al.) as well as the alpha toxin. Borthwick (5) has 
described tlie conversion of a typo D to a typ’e A. 

A rdsumfi of the toxin components which have been described for 
the toxins of the Cl. perjringens group is as follows: 

Type A .—^Alpha toxin (Glenny et al.) or the W factor (Wilsdon); 
this is lieinolytie, letlial, and necrotic; and a zeta (Prig;e) or nonhe¬ 
molytic toxin factor. 

Type /?.--Alpha toxin; beta toxin (Glenny et al.), or the Z factor 
(Wilsdon); this is h'thal and necrotic; a gamma toxin (Glenny et al.) 
and an epsilon toxin (Glenny et d.), or the X factor (Wilsclon). The 
gamma and epsilon toxins are also lethal and necrotic. 

Type C. —Alplm, beta, gamma, and a delta toxin (Glenny et al.). 
The delta fraction is a hemolysin and is believed to bo nontoxic. 

Type D .—^Alpha and epsilon factors. 

In this study, although many of the details remain to be worked 
out, our results show that the toxin of Cl. perjringens typo A when 
produced under suitable conditions is a complex substance made up 
of at least throe components, two hemotoxins and a nonhemolytic 
toxin. The production of Cl. perjringens typo A antitoxins with anti¬ 
bodies for all the toxin components depends on the use of a toxin pro- 
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duced in a medium which yields all the toxin components. A medium 
made with 10 percent dried defatted ground meat or 2.0 to 2.5 percent 
Bacto beef in a peptone beef infusion broth has been found suitable 
for this purpose. 

The factors which influence the production of the nonhemolytic 
toxin have not been determined. Its presence as determined by 
filtration through collodion and cellophane membranes was quite 
irregular. This irregularity of the nonhemolytic toxin in the filtrates 
may have been due to differences in the physical properties of the 
membranes; some may have retained it along with the hemolysins 
while others allowed it to pass; or it may be that the nonhemolytic 
toxin is formed only after a definite period of growth and is unstable. 
Nonhemolytic filtrates which were toxic could not be made hemolytic 
by reducing, using the usual methods of reduction. The two other 
toxin components, the hemotoxins, may be reversibly inactivated. 
The lytic activity of the hemolysins appears to be controlled by the 
state of oxidation of either the lysins themselves or of the medium in 
which they are suspended. When the hemolysins were completely 
separated from the broth in which they were suspended they lost all 
their lytic activity. On the addition of the nonhemolytic filtrate to 
the inactivated hemolysins the lytic property of the hemolysins re¬ 
turned. Broth and cysteine hydrochloride were found to have the 
same activating effect. The activation of the hemolysin may have 
been due to one of the following reactions: (1) The addition of sulf- 
hydryl groups to the hemolysin, (2) a reduction of the sulfhydryl 
groups in the hemolysin, (3) a reduction of the medium in which the 
hemolysin was suspended. It was not determined which reaction 
took place. It was shown, however, that potassium cyanide added 
to the inactive hemolysin did not activate it or give a positive nitro- 
prusside test showring that the S-S groups wore changed to SII groups. 
It may be added, however, that tliis test has been reported as not 
altogether reliable in testing for the thiol group (57). 

The hemolysin that is lytic for sheep rod blood colls seems to bo tho 
less stable of the two hemotoxins. Under certain conditions precipi¬ 
tating with ammonium sulfate appears to inactivate the hemolysin to 
a marked degree. 

The ‘ ^nonspecific” toxia resulting from the cultivation of 01, fer- 
jrmgens type A in media containing from 1 to 2.25 percent glucose 
was found to be neutralized by antitoxins which had high anti- 
hemolytic titers. 

Soinxiiary 

01. perfringens type A has been shown to produce at least three 
different toxin components which are dependent on the type of medium 
used for culturing the organism. Two of the components are homo- 
tnxina which can be separated by absorption on dried red blood coll 
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stroma and by filtration. One is lytic for sheep red blood cells wliile 
the other has little action on tliem after 1 hour’s incubation at 37° C. 
These two liemotoxins were sliown to bo antigenically different. 
Lipoids were found to inlubit the formation of the heinotoxin which is 
lytic for sheep red blood cells. 

The liemotoxins may bo reversibly inactivated by separating tliem 
from the broth in which they are suspended or by bubbling oxygen 
through the active hemolysins. The liemotoxins may bo separated 
from the broth by filtering through collodion membranes. Activa¬ 
tion of the hemolysins can bo brought about by introducing substances 
containing SH groups. 

A nonliemolytic toxin component was found in some of the type A 
filtrates. It was possible to separate this toxin from the hemolysins 
by filtering through graded membranes. 

The “nonspecific toxin^^ resulting from the cultivation of Cl. per- 
fringens typo A in media conttiining from 1 to 2.26 percent glucose 
was foxmd to bo neutralized by antitoxins liaving high antihemolytic 
titers for the two types of hemolysins. 
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THE EXPERIMENTAL PATHOLOGICAL CHANGES PRO¬ 
DUCED BY THE TOXIN OF CLOSTRIDIUM HISTOLYT- 
ICVM IN ANIMALS' 

By Joseph G. pASTEBNArK, Paaacd Aaaiatant Burgeon, and Ipa A. Bengtson, 
Senior Bacteriologiat, United States Public IJeaUh Service 

A study of motliods siiitablo for tho standardization of Clostridium 
histolyHcurn antitoxin (1) and oxporimontal work in the production 
of a potent histohjti^nm toxin (S) afforded us an opportunity to study 
tho pathological changes produced by tho toxin in a largo number of 
mice, guinea pigs, rabbits, and rats. 

In addition to tho marked proteolytic effects possessed by the toxin, 
Stewart (S) has demonstrated a strong hemolysin in 2 percent glucose 
broth cultures of the micro-organism. 

The anaerobe Cl. histohjticum was first described by Weinberg and 
Seguin (3) in 1916 in a study of tho bacterial flora of war wounds. 
It is a Grain positive, motile, spore-forming, somewhat pleomorphic 


1 From the Pathologic Service, U. S. Marine Trosx>ltal, New Orleans, La., and the Division o( InDoctioua 
Diseases, National Institute of Uoulth. 
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oiganism. The spores are oval, occurring in the subtorminal position 
and swelling the rod. It is loss strictly anaerobic than other anaerobic 
oi^anisms of the gas gangrene group, growing to a slight extent on 
the surface of plain agar and blood agar. Carbohydrates are not 
fermented. Milk, coagulated albumen, blood sex-um, brain anti meat 
media are digested. Tyrosin crystals occur in meat media cultures. 
The oxganism is remarkable for its rapid lytic action on living tissue, 
which is in marked contrast to its slower action on nonliving tissue. 
This property is exhibited by the bacteria-free filtrate as well as by 
cultures, though to a lesser extent. The active lytic action on living 
tissue has suggested the experimental use of filtrates in the treatment 
of ma%nant growths, but no conclusive results have thus far been 
obtained. 

The subcutaneous or hxtramuscxxlar inoculation of cultures or fil¬ 
trates induces the well-known, rapidly progressing local lesion in 
guinea pigs as described by Weinberg and Seguin (S), Nasta (4)> <md 
Combiesco (5). 

The experimental pathological changes produced by the specific 
of Clostridium hislolytieum in animals have not been previously 
reported. 

The reports of Nasta (4) and Combiesco (5) describe the local lesion 
in guinea pigs following subcutaneous and intramuscular inoculation 
of whole cultures of the organism. 

Their observations agree in regard to the rapid and progressive 
swelling of the part, the intense edema that dissects and tears apart 
the tissues, and the purplish discoloration of the skixi and hemorrhagic 
liquefaction of the soft parts. The digestive process may clean the 
bone of soft tissue, and spontaneous amputation of the Ihnb may re¬ 
sult. The animals may die in 12 to 24 hours, or linger for days in 
fairly good health and of secondary infection. 

Nasta (4) traced the evolution of the lesion in the thigh muscle of 
guinea pigs over a period of hours. He observed that the lytic effects 
spread far beyond the distribution of the micro-organism itself. Ob¬ 
viously this was due to the permeation of the toxin produced by the 
organism. He was of the opinion that the toxin had a specific and 
elective affinity for volxmtaiy mxxscle tissue. 

Beckwith and MacKillop (d) first entertained the idea that the toxin 
maybe absorbedinto the circulation and thereby produce lytic phenom¬ 
ena in tissues of the body distant from the site of inoculation of the 
organism. They inoculated whole cultures of the oiganism into the 
gluteal muscles of a small group of guinea pigs and after 48 hours au- 
topsied them. They make no mention of gross findings. Histologic 
examination of the kidneys, liver, spleen, limgs, adrenal glands, and 
heart disclosed foci of liquefaction necrosis, exudation of fibrin, and 
hemorrhage in some of the animals. 
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The present report is based on the gross observation and micro¬ 
scopic study of 135 mice, 66 rats, 78 guinea pigs, and 40 rabbits. 
Many more animals were actually utilized, but they were discarded 
because they died during the night or showed intercmrent infection. 

About 75 percent of the animals wore inoculated intravenously with 
toxin alone or with various mixtuies of toxin and antitoxin. The 
remainder received variable doses of potent toxin subcutaneously or 
intramuscularly. 

The toxin used for inoculating the animals was prepared by incubat- 
ii^ cultures in meat infusion broth made with Witte’s peptone of a re¬ 
action of pH 7.4 to 7.6 for 13M hours, filtering, and precipitating with 
ammonium sulfate. 

The variation in length of survival of animals reedving approxi¬ 
mately the same doses of toxin afforded an opportunity to observe the 
effects of the toxin after different time intervals. 

All tissues were fixed in Orth’s fluid. Sections were stained with 
Weigert’s add iron chloride hematoxylin and Van Gieson's picro- 
fuclisin, and with a buffered Romanowsky stain (7). The latter stain 
is especially valuable for studying early and slight retrograde degen¬ 
erative changes. Fibrin was stained according to Weigert. Herx- 
heimer’s rapid (Sudan IV) method was used to demonstrate fatty 
changes in the viscera. 

PATHOLOGICAIi CHANGES IN GUINEA FIGS, BABBITS, BATS, AND MICE 
AFTBE INTBAVENOUS INOCULATION 

Gross exa/minafion .—Only occasional animals showed gross Icdons. 

In 6 guinea pigs that died after 28, 45, 46, 80, and 117 hours, the 
following lesions were present, respectively: Petechial hemorrhages 
in both kidneys; hemorrhagic infarction of part of the spleen; bilateral 
hemorrhagic necrosis of the adrenal glands; intenso pulmonary edema; 
and miliary foed necroses of the liver. 

Three rabbits that died after 24, 30, and 61 houm showed, respec¬ 
tively, peteclual hemorrhages of tine kidneys, hemorrhagic pneumonia 
of the left lung, and foci of hepatic necrosis. 

There were no demonstrable gross lesions in the mice and rats. 

Microscopic examitiaiion .—Microscopic lesions in one or more 
organs wore found in 56 percent of the mice, 33 percent of the rats, 
69 percent of the guinea pigs, and 66 percent of the rabbits. 

Spleen: This organ showed degenerative changes more regularly 
than any other. All of the mice that survived 12 hours or longer, 
about one-half of the guinea pigs that survived over 36 hours, about 
one-third of the rabbits that lived over 36 hours, and a few of the rats 
showed some type of lesion. 
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Congestion of the pulp was frequently present and frank hemor¬ 
rhages that obscured the architecture were occasionally scon. Occa¬ 
sionally the sinuses were intensely distended with serous or sorosan- 
guinous fluid. In 5 mice and 3 guinea pigs foci of pulp thrombosis 
were seen, ja i guinea pig there was massive hemorrhagic 
infarction. 

Hemolysis and degenerative changes in the red blood colls were seen 
in animnla that survived 3 to 4 days. Considerable quantities of 
free and phagocytosed hemosiderin were frequently present. 

Pyknosis and karyorrhesds of the lymphocytes in the Malpighian 
corpuscles and pulp was the most frequent lesion. This degenerative 
change was present in various degrees. Variable numbers of foUiclos 
showed pylmosis and fragmentation of their lymphoid cells. Not 
infrequently several or many follicles were con\ert^l into collections 
of nudear debris, among wMch large, pale reticulum colls fiUed with 
nuclear fragments were present. 

The pulp lymphocytes showed degenerative changes loss often. 
Occasionally the pulp was edematous, considerably depleted of 
lymphocytes and contained macrophages filled with nuclear debris. 
These clear areas might be interpreted as foci of liquefaction, but the 
stroma was intact and there was no evidence of tissue necrosis other 
than degenerative changes in the lymphocytes. 

In all of the animals, but more particularly in rabbits, collections of 
polymorphonuclear leucocytes were demonstrable when advanced 
d^enerative changes were present. 

The progress of the intoxication had no notable effect on the number 
of megakaryocytos present. They fluctuated considerably in various 
stages in all animals. Frequently they showed nuclear pyknosis and 
hyalin or hydropic degeneration of the cytoplasm. 

Fibrin was demonstrated in occasional areas of pulp thrombosis 
and hemorrhage. 

Eather frequently the central arterioles showed complete hyaliniza- 
tion of their wall. A similar change was also present in the arteries 
of several guinea pigs. The endothelial lining was absent in those 
blood vessels. 

Kidneys: Lesions of some type were present in all of the animals 
that received the larger doses of toxin and survived over 24 hours. 
Roughly, the degree and extent of the renal damage was proportional 
to the survival time. 

The degenerative changes affected principally the convoluted 
tubules and ascending limbs of Henle’s tubules. The epithelium of 
these tubules showed all grades of swelling, granular and hydropic 
degeneration. Albuminous coagulum was frequently present in the 
lumen. 
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Some degree of colloid droplet degeneration was present in the 
majority of the animals. This varied from minute eosinophilic 
hyaline droplets more or less intermingled with the cytoplasmic 
granules, to largo coarse colloid droplets that ruptured the epithelium 
and escaped into the lumen of the tubules. Fusion of tlicso droplets 
resulted in the hyalin casts that wore seen in many tubules. Rarely 
minute fat droplets wore demonstrated in the epitheliiun. 

Necrosis of tubular epithelium was present in an occasional animal. 
This lesion varied from increased cytoplasmic oxyphilia and pyknosis 
of isolated epithelial cells or groups of cells, to massive coagulation 
necrosis of segments of tubules. Extensive necrosis was rarely soon. 

Specimens that showed considerable tubular degeneration occasion¬ 
ally showed scattered glomerular lesions. Desquamation of the 
capsular epithelium, serous coagulum in the capsular space, and rarely 
collections of erythrocytes were present. Hyalin thrombi were found 
in segments of occasional loops and rarely partial thrombonecrosis of 
a glomerular loop was encountered. 

Rather frequently there was marked congestion of the blood vessels, 
moderate interstitial edema, focal hemorrhages deep in the cortex, 
with only minor degenerative changes in occasional tubules. 

The capillaries and larger blood vessels occasionally showed deposits 
of hemosiderin in their wall but no lesions. 

Heart: Lesions were present in 19 mice, 5 guinea pigs, and 4 rabbits. 

Irregular interstitial edema of moderate severity and scattered 
small focal interstitial hemorrhages were present. Segments of 
musdo fibers and groups of fibers showed swelling, hydropic or coarse 
granular degeneration, and more or less deformity. Necrobiotio 
lesions were not found. Fat droplets were not demonstrable within 
muscle fibers. 

liver: Animals that died in less than 60 hours rarely showed 
lesions. The KuplTer cells wore frequently filled with hemosiderin. 
Occasionally marked diffuse congestion was present. Scattered foci 
of necrosis of hepatic cells wore foimd in 10 percent of the animals. 
These eonsisted of small scattered foci of coagulation necrosis. The 
hepatic cells in tliose areas showed various degrees of cytoplasmic 
oxyphilia and nuclear pyknosis, or hyalin eosinophilic coa^ation 
and karyolysis. Occasionally hyalin or fibrm thrombi were demon¬ 
strable in tlioso areas. The larger foci of necrosis were frequently 
associated with hemorrhage and hematogenous pigmentation of the 
bordering hepatic cells. 

In the rabbits the more advanced foci of necrosis were infiltrated 
by polymorphonuclear leucocytes. 

Lymph nodes: Lymph nodes from various regions of a small number 
of animals were examined. The tracheobronchial and mesenteric 
nodes showed moderate congestion and edema. Occasionally 
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foci of pyknosis and karyorrhoxis of lymphocytes were seen. Macro¬ 
phages Med ’with nuclear debris were present in tho sinuses. 

Adrenal glands: Mice and rats rarely showed significant pathologic 
changes. About one-third of tho guinea pigs and about 10 percent 
of the rabbits showed some type of lesion. 

Moderate interatitial edema, congestion, and scattered hemorrhages 
in the cortex were present. In a few of the animals largo disrupting 
hemorrhages were seen at the junction of cortex and meduUa, and 
occasionally in the medulla. Necrobiotic lesions were present in a 
few of the animals. In some there were isolated colls or cell cords in 
the cortex that showed nuclear pyknosis and fragmentation, or coagu¬ 
lation necrosis with complete karyolysis. In a few animals large 
areas of coagulation and hemorrhagic necrosis were present through¬ 
out the cortex. Occasionally hyalin and fibrin thrombi wore demon¬ 
strable in these areas. In rabbits, the foci of advanced necrosis were 
usually infiltrated by degenerating and fragmenting polymorphonu¬ 
clear leucocytes. 

Pancreas: There were no significant pathologic changes in 74 
specimens examined. 

Testes: The 33 specimens examined showed no lesions that could 
be assigned to the toxin. 

Ovary: The 21 specimens examined showed no changes that could 
be assigned to the toxin. 

Urinary bladder: The urinary bladder of 2 guinea pigs showed 
moderate submucous edema and interstitial hemorrhage. This 
lesion was identical with lesions seen in guinea pigs on vitamin. C 
deficient diets. 

Skeletal muscle: There were no demonstrable lesions. 

Brain and spinal cord: The brain and cord wore examined in 10 
mice, 5 guinea pigs, 5 rabbits, and 3 rats that had received largo doses 
of toxin and siuwived over 60 hours. Significant losioirs were not 
demonstrable in these specimens. 

Lungs: About 12 percent of the guinea pigs and rabbits and a few 
of the mice and rats showed significant lesions. These consisted of 
intense vascular engorgement, serous exudate in aggregates of alveoli, 
diapedesis of variable numbers of red blood cells into scattered 
al-vreoli, and occasionally frank alveolar hemorrhages. Necrobiotic 
lesions were not found. 

Bone marrow: The vertebral or sternal marrow of 65 animals was 
studied after decalcification. Animals that survived over 50 hours 
diowed moderate grades of edema, small scattered focal hemorrhages, 
and pyknosis of scattered cells or groups of cells. In one guinea pig 
that lived 69 hours the sternal marrow showed advanced necrosis 
of large abrogates of marrow cells. 
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Th 3 Tiius gland: Edeina and congestion were present in 6 of the 11 
specimens examined. 

PATHOLOGICAL CHANGES IN MICE, RATS, GUINEA PIGS, AND BABIUTS 

PRODUCED BY THE SUBCUTANEOUS AND INTRAMUSCULAR INOCULA¬ 
TION OP TOXIN 

Local Icnon .—^Mico were given from 0.025 to 0.2 cc. and the other 
animals 0.25 to 2 ec. of the toxin. Mice and rats were resistant to 
the action of tlic toxin; rabbits and guinea pigs were moderately 
susceptible. With the smaller subcutaneous doses, mice and rats 
showed no reaction or slight swelling, redness, and loss of hair over 
the area of inoculation after 2 to 5 days. With the largest doses the 
reaction was more marked and in a small percentage of the animals 
there was hemorrhagic discoloration of the skin. Incision of the 
skin after various intervals showed more or less hemorrhagic edema 
of tlie subcutis. The process did not extend into the underlying 
muscle and there was no sloughing of the skin. 

Guinea pigs and rabbits usually showed redne-ss of the skin and 
moderate swelling 2 to 4 days after inoculation of the toxin. With 
the largest doses the skin frequently showed hemorrhagic discoloration 
and more or less sloughing after 4 to 7 days. 

Deep intramuscular inoculation of large doses of toxin into mice 
and rats produced slight to moderate swelling of the part, redness of 
the skin, and loss of hair in about half the group inoculated. The 
reaction usually reached its height in 3 to 6 days and then subsided. 
Incision of the part at the height of the reaction showed edema and 
congestion of the subcutis, and edema, softening, and redness of the 
muscle. Minor degrees of myolysis were occasionally present. 

With the largest doses, guinea pigs and rabbits usually showed 
spreading boggy edema of the part and purplish discoloration of the 
skin in 3 to 4 days. Fluctuation of the swelling rapidly devdoped 
and in the majority of animals the skin broke by the fifth or sixth 
day and beet-souii-like fluid escaped. After this fluid escaped, most 
of the animals recovered. In some, however, the skin did not break 
until the swelling involved most of the limb and a considerable part 
of the abdomen. Spontaneous rupture usually occurred on the sixtli 
or seventh day with the escape of the digested fluid tissue. In these 
cases the bones were frequently exposed. Evisceration occurred in 
several animals duo to liquefaction necrosis of the abdominal wall. 
In several animals spontaneous amputation at the hip or knee joint 
occurred. However, the animals showed only slight systemic reac¬ 
tion until death. 

Mieroftcopie emminoHon .—^Animals were sacrificed at various in¬ 
tervals in order to study the evolution of the local lesion. 
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Three hours after subcutaneous inoculation of the toxin there was 
usually marked edema of the entire subciitis. After 8 hours the in¬ 
terstices were greatly enlarged and the subcutaneous pattom was 
entirely lost, the fibers being separated and torn apart. The epi¬ 
dermis was undermined by fluid and separated from the dermis; 
glands, blood vessels, and nerves were separated from all supporting 
tissue and appeared to '"float'" free in the fluid. Islets of adipose 
tissue were pushed apart. In some areas small numbers of blood 
cells were seen, but in others frank hemorrhages were present. The 
larger blood vessels showed edema of the wall with more or loss 
separation of its elements. Nerves showed interstitial edema. 

After 24 hours the epidermis showed hydropic degeneration and 
dissociation of the epithelial cells. The coUagen and elastic fibrils 
showed swelling, fusion, and pseudocolloid degeneration. The glands 
showed hydropic degeneration of the cytoplasm of the colls, kaiyolysis, 
and desquamation. Here and there the wall of blood vessels showed 
moderate to marked hydropic degeneration and loss of nuclear stain¬ 
ing of the cell structures. Beginning infiltrations of polymorpho¬ 
nuclear leucocytes were present in some areas of edema. Tliis was 
more prominent in guinea pigs and rabbits. Actual thrombosis of 
blood vessels was rarely seen. 

The essential lesion was the rapidly developing edema. This ap¬ 
parently is an attempt on the part of nature to dilute the intensely 
irritating and proteolytic effect of the toxin. 

Following intramuscular inoculation a similar dissecting and dis¬ 
organizing edema develops. In the first few hours the process extends 
along the muscle planes, later the muscle bundles are separated, 
and finally the individual fibers show irregular swelling and deformity, 
loss of transverse striation, and changes or complete loss in staining 
quality. In some bundles only vacuoles are present where there 
were fibers, and individual fibers often show segmental vacuolation. 
Despite these changes in the muscle cells the nuclei rarely showed 
significant alteration. 

Myolysis progresses with relatively little associated hemorrhage 
for the first 24 hours, but later there is considerable hemorrhage and 
liberation of blood pigment. Moderate infiltrations of polymorpho¬ 
nuclear leucocytes occur as myolysis proceeds. 

The smaller blood vessels showed hydropic and hyalijie degenera¬ 
tion of the wall, but large vessels rarely showed pathologic changes. 

After subcutaneous inoculation of the toxin, only an occasional 
guinea pig showed minor degenerative changes in the spleen and 
kidneys. 

After intramuscular inoculation, a few of the mice showed degenera¬ 
tive changes in the spleen. None of the rats showed lesions. The 
guinea pigs and rabbits that showed advanced and extensive local 
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lesions showed minor to moderate degonoralive changes in the spleen, 
kidneys, and lungs. Pulmonary edema and pulmonary hemorrhages 
occiuTed more frequently in this group of animals than in those 
inoculated intravenously. 

SUMMARY 

T'ho anaerobe Clostridium histolytienm produces a powerful pro- 
teolytie toxin and hemolysin. Itats and mice are relatively resistant 
to the action of the toxin, while guinea pigs and rabbits are moder¬ 
ately susceptible. 

Subcutaneous inoculations of the toxin produce only minor changes 
in rats and mice. Guinea pigs and rabbits usually show redness of 
the skin and moderate swelling in 2 to 4 days. With large doses there 
is more or less hemorrhagic discoloration and sloughing. 

Deep intramuscular inoculation of large doses of toxin into mice 
and rats produced minor degrees of swelling and occasionally myolysis. 
Guinea pigs and rabbits showed a spreading boggy edema, hemor¬ 
rhagic necrosis of the skin, and severe myolysis. In some animals 
there was complete denudation of the bone and spontaneous ampu¬ 
tation at the hi]) or knee joint. However, the animals showed only 
slight systemic reaction. 

The essential lesion is a rapidly developing edema that disorganizes 
and separates the tissues. In the first few hours the edema extends 
along the mtisclo planes, later the muscle bundles are separated, and 
finally the individual fibers show irregular swelling aiid deformity, 
loss of transverse striation, and alteration in staining quality. In 
some bundles only vacuoles are present where there wore fibers, and 
individual fibers often show segmental vacuolation. 

Myolysis is associated with more or loss hemorrhage and hemolysis. 
The smaller blood vessels show degenerative changes of the wall, but 
large ones rarely show lesions. 

The variation in survival time of animals receiving approximately 
the same doses of toxin intravenously afforded an oj)portunily to 
observe the effects of the toxin after different time intervals. 

Gross lesions were rarely present. Microscopie lesions wore found 
in 66 percent of the mice, 33 percent of the rats, 09 percent of the 
guinea pigs, and 65 percent of the rabbits. 

The spleen showed degenerative changes more regularly than any 
other organ, and the kidneys were next. 

In the spleen the important lesion was pyloiosis and karyorrhoxis 
of the lymphocytes in the Malpighian corpuscles. The conversion 
of follicles into heaps of nuclear debris and phagocytosis of the frag¬ 
ments by reticulum cells was characteristic. 
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The kidneys showed granular, hydropic, and colloid droplet degen¬ 
eration of the tubular epithelium. Occasionally groups of cells or 
stretches of the epithelium showed coagulation necrosis. Rarely 
thrombonecrosis of segments of a tuft wore present. Interstitial 
edema and focal hemorrhages were seen in some animals. 

In a small number of animals the heart showed moderate inter¬ 
stitial edema and scattered small focal hemorrhages. 

Focal necroses in the liver were present in 10 percent of the animals. 
The adrenals in an occasional animal showed focal necrosis and 
hemorrhages. 
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NEW CANCER FILM AN IMPORTANT EDUCATIONAL 

FEATURE 

A two-red soimd film illustrating the techniques of modem treat¬ 
ment of cancer by X-rays, radium, and surgery, and dramatizing the 
saving of life which may be brought about by early diagnosis and 
treatment, has recently been produced by the United vStates Public 
Health Service and the American Society for the Control of Cancer. 

The film, entitled ‘‘Choose to live,’* is an educatiomtl feature 
designed for showing to the general public, and is not only informative 
but should prove most eiffective in stimulating persons with suspicious 
symptoms to seek prompt diagnosis. 

The dramatic interest centers in the story of a young mother who 
fears the symptom which she is concealing from her family but, 
through dread of what may be revealed, postpones for a time a con¬ 
sultation with her physician. She is prompted to consult her doctor, 
however, by a lecture on cancer which she hears at her club. In the 
lecture a doctor tells the story of the fight against cancer, discusses the 
symptoms which demand attention, and summarizes his talk with the 
words, “One should not take a chance, for early cancer can be cured.*’ 

Mary Brown heeds the warning, consults her family physician, 
learns that her worst fears are confirmed, and promptly enters the 
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hospital for an operation. The condition was discovered early, and 
in a gratifyingly short time Mary returns to her home and family, 
thankful that she heeded the advice that brought her to her physician. 
Fortunately for the many prospective victims of the dread disease, 
“early cancer can bo cured.” 

The fi lm is of high professional standard, produced by aldllod tech¬ 
nicians, and wiili the important parts played by professional actors. 
Interesting shots include the laboratories of the National Institute of 
Health, 250,000- and 1,000,000-volt X-ray machines in action, the 
filling of tubes with radon, tlie use of radium applicators, and other 
modem procedures. The accompanying musical score is an original 
aiTangoment played by members of the National Broadcasting Co. 
Symphony Orchestra. 

The film runs approximately 18 minutes. Prints are available 
in both 35-mm. and 16-nam. sizes. AU have sound reconling, wluch 
necessitates the use of a projection maclune with sound equipment. 

A limited number of prints is available on loan from the Public 
Health Service, the borrower to pay all transportation costs. Local 
health departments and volimtary health agencies are urged to suggest 
to their local theater managers that the fihn bo included in their 
programs. It is suggested tliat local health departments purchase 
a copy of the 16-mm. print of tlio film, if possible, for continued use 
in their communities. Copies may bo purchased from the United 
States Public Health Service at the actual cost of printing. The 
prices are $14.68 for the 16-mm. and $32.36 for the 35-mm. print. 

All inquiries should bo addressed to the Surgeon General, United 
States Public Health Service, Wasliington, D. C. 


COURT DECISION ON PUBLIC HEALTH 

"Sanitary tax” in connection with primes %pheM .—(South Carolina 
Supremo Covurt; Town oj Marion v. Bailey, 5 S.E.2(I 573; decided 
November 13,1939.) A regulation of a town board of health provided 
that every head of a family in the town having in use a sanitary closet 
or privy should bo liable for an annual sanitary tax of $3. This 
regulation was also adopted as an ordinance of the town, which 
ordinance made a violation of the regulation punishable by a fine or 
imprisonment. A resident of the town was convicted for not paying 
the sanitary tax and ho appealed to the supreme court. Such court 
affirmed the judgment appealed from, and some of the court’s conclu¬ 
sions may be briefly stated as follows: 

(o) The evident purpose of the regulation was to impose an inspec¬ 
tion or service charge upon the designated class for the service rendered 
and privilogo pormitlod, and the constitutional requirement that taxes 
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leviod must be uniform in respect to persons and property bad no 
application. 

(5) The regulation was valid and in its adoption the board of health 
acted within the scope of its delegated powers to protect and preserve 
the pubhc health. 

(c) In adopting the ordinance the town acted within the sex)po of 
the powers delegated to it by the legislature, and the enforcement of 
the ordinance by fine or imprisonment was not violative of any of the 
constitutional provisions relied on by the defendant. 


DEATHS DURING WEEK ENDED APRIL 13, 1940 


[From tho 'Woeiuy neauu -.. ' nftnftri.mAnt of Oommorco] 



Wook ended 
Apr. 13,1940 

Corroapond- 
iiig week, 1039 

Data from 88 lar^e cities of ttio United States: 

TntftldnntKs. ....., 

8,603 
fi,90S 
140, Of 0 
407 
653 
7,756 

66,810,00,5 
13,144 
10.4 
10.7 

8,852 

Avoiace for 3 prior years_ _ _ ^ _ __ _ 

Total doaths, first IB woeka of yAnr_ - .... . 

mm 

518 

Deaths undor 1 year of ago_T_ ____ , 

Averapo for 3 prior years. 

Deaths under 1 year of a<re, first 15 weeks of year.... 

Data ftom Industrial Insurance companies: 

Policies m fort*ft___ _ _ _ _ 

8,^17 

67,540,043 

17,483 

13.5 

11.5 

Number of death claims. 

Death claims iwr 1,000 policies In force, annual rate. 

Death claims per 1,000 policies, first 16 weeks of year, annual rate. 














PREVALENCE OF DISEASE 


No health deparimentj Slate or locals can effectively prevent or control dxscasc without 
knowledge of when^ wherOt and under what conditions cases are occurring 


UNITED STATES 

REPORTS FROM STATES FOR WEEK ENDED APRIL 27, 1940 

Summary 

The tolcgraphic reports for the current week reveal what is probably 
the beginning of tlie sharp spring rise of Hooky Mountain spotted 
fever in the western States. Mevon cases wore reported in 5 western 
States, 4 of which occiuTcd in Montana. Wliile those prolhninary 
reports are not complete, the sharp rise suggests that it is time for 
health oflicors, in areas in which this disease occurs, to issue procau- 
tionaiy measures for tlio public. The rise of the seasonal curve and 
the peak of Kooky Mountain spotted fever incidence occm much 
earlier in the western States than in the East. 

For tlio week ended April 27, the incidence of each of the 9 impor¬ 
tant communicable diseases listed in the following table, with the 
exception of influenza, was below the 5-yoar (1935-39) median 
expectancy; and the cmnulativo totids for tlio first 17 weeks of the 
year ended with tlio current week were below the 5-yoar medians for the 
corresponding period for all of the 9 diseases except influenza and 
poliomyelitis. 

As a further indication of the favorable health conditions so far this 
year, the total number of deaths in 88 largo cities for the first IG weeks 
ended April 20 was 149,774 as compared wdth 149,959 in 1939 and 
with 142,364 in 1938. In 1938, which year recorded the lowest general 
death rate for the United States, the mortality in largo cities was excep¬ 
tionally low during the month of Fobniary. 

(787) 
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Telegraphic morhidity reports from State health officers for the weeh ended April 27% 
1040 , and comparison with corresponding week of 1939 and 5-year median 

In those tables a 7 oro indicates a dofinlto report, while leaders Imply thnt, altliou,>h none wore reported, 
cases may have occuried. 


Mcnin^ins, mo- 
11 ingococcns 



Wadiington 
Oregon — 
Oalifomia_ 

Total. 

17 weeks. 


6,9701 7,8851 9,8081169,2441138,4001126,6681116,620)226,9891220,989 


wm 


8541 8,312 


See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended April 187, 
1940 , and comparison with corresponding week of 1039 and 5-year median —Con. 



Pollomyolltls 

Scarlet fever 

Sinallpot 

Typhoid and pam- 
typliold fever 

Blvb^lon and Stato 

Week ended 

Mo- 

Week ended 

ATe- 

We('k ended 

Afe- 

Week ended 

ATo- 




dmn, 



dian, 



<lian, 



dian, 


Apr. 

Apr. 

29, 

1935- 

Apr. 

Apr. 

1935- 

Apr. 

Apr. 

1935- 

Apr. 

Apr. 

1935^ 


27, 

39 

27, 

19 to 

29, 

39 

27, 

29, 

1030 

39 

27, 

29, 

39 


1010 

1930 


1939 


1910 


1910 

1939 

NEW BNO. 




■ 







■ 



0 

0 

0 


12 

11 

0 

0 

0 

0 

HI 

0 

Now nampshire—- 

0 

0 

0 


0 

6 

0 

0 

0 

0 

HI 

1 

Vermont. 

0 

HI 

0 

^KEl 

7 

7 

0 

0 

0 

1 


0 


0 

HI 

0 

166 

1K5 

246 

0 

0 

0 

3 


2 

Khnde fslanrt 

0 

0 

0 

0 

15 

19 

0 

0 

0 

0 


0 

Connecticut. 

0 

0 

0 

119 

93 

93 

0 

0 

0 

3 

0 

1 

MID. ATL. 













Nftw Vnrlc 

1 


0 

977 

538 

834 

0 

0 

0 


8 

8 

New iT<''’poy „ 



0 

396 

236 

236 

0 

0 

0 

6 

1 

3 

Penns^y Ivnrifn. . . _ 


HI 

1 

476 

370 

530 

0 

0 

0 

7 

10 

9 

E. NO. CEN. 

■ 







Ohio __ 

■1 

0 

1 

505 

510 

442 

0 

27 

0 

3 

HI 

6 

Indiana..-.....-..-. 

0 

HI 

0 

217 

173 

173 

3 

47 

10 

1 

m3 

1 

TlUnnl.q . ^ - 

0 

HI 

1 

818 

483 

725 

3 

25 

19 

11 

m3 

4 

Tdiolilftan*_ 

3 

H 

0 

320 

4:i6 

412 

4 

13 

5 

4 

Hi 

3 

VTisfinnsln _ 

0 


0 

97 

184 

289 

2 

0 

7 

4 

Hi 

1 

W. NO. CEN. 










Minnesota. 

0 

0 

0 

72 

88 

182 

3 

17 

6 

1 

0 

0 

Town _ _ _ 

0 


0 

06 

116 

166 

2 r> 

71 

40 

1 

1 

2 

Missouri. 

0 

HI 

1 

37 

7.3 

161 

8 

18 

18 

1 

mi 

4 

North Dakota. 

0 

0 

0 

13 

12 

30 

3 





1 

^ptith Dakota. 

0 

0 


14 

15 

19 

0 



0 


A 

NebrnsWa 

0 

0 

0 

10 

51 

54 

0 



0 

HI 


tre.ntsOH. ^ . . 

0 

0 

0 

76 

68 

105 

0 


13 

1 

HI 

1 

SO. AXL. 









Delaware _ 

0 

0 

0 

11 

6 

6 

0 

0 

0 

0 

0 

0 

Maryland *. 

0 

0 

HI 

32 

48 

76 

0 

0 

0 


0 

1 

Dl 5 jt. ofOol . - 

0 



30 

18 

18 

0 

0 

0 



0 

VlrHiiia 

0 

HI 

HI 

33 

30 

30 

0 

0 



Hi 

5 

West VlrRlnia * . 

0 

Hi 

Hi 

62 

39 

41 

0 

0 

0 

0 

1 

8 

North Carolina 

0 

Hi 

0 

32 

22 

23 

1 

0 

1 

0 

6 

2 

South Carolina . 

Kl 

Hi 

1 



2 

0 

0 

^Bl 

2 

6 

4 

CoorRla 1_ 


HI 

0 



6 

0 

0 

^Kl 

3 

1 

3 

Florida...._ 

0 

0 

0 



5 

1 

0 

0 

0 

0 

2 

B. so. CEN. 




H 








Kentucky.......... 

0 

HI 

0 


42 

40 

1 

1 

0 


2 

4 

Toimi'amns ___ 

0 

HI 

0 


53 

27 

0 


1 


HI 

2 

Alabama*_ 



1 

ma 

8 

6 

1 

3 

2 


HI 

4 

Misslsbipi)!. -...... 


0 

0 

9 

0 

3 

0 

0 

0 


4 

3 

W. HO. CBN. 












Arkansas......._ 

0 


0 


6 

6 

3 

11 

4 


4 

1 

IjOulKlana * „ 

0 

1 

1 


20 

11 

0 

u 

1 


33 

13 

Oklahoma 


0 

0 

12 

15 

24 

1 

43 

3 

0 

4 

4 

Texas *_ 

■ 

0 

0 

20 

37 

80 

6 

13 

4 

5 

8 

8 

MOUNTAIN 







Montana *_ 

0 

0 

0 

29 

17 

37 

0 

4 

7 

1 

0 

1 

Idaho 4 _ _ 

0 

0 

0 

7 

4 

0 

0 

8 

5 

1 

5 

1 

Wyomlnfr4 

0 

0 

0 

8 

5 

7 

0 

0 

2 

1 

HI 

0 

Colorado * _ _ 

HI 

0 


41 

34 

62 

1 

0 

2 


Hi 

0 

Now Moxirso- 

HI 

0 



^^KcE>l 

24 

1 

4 

0 

1 

HI 

1 

Arizona_ 

0 

1 




15 

0 

4 

0 

1 

HI 

1 

•Utah * 4_ 

0 





32 

2 

1 

1 

0 

0 

0 

PAOinO 



H| 

HM 

j 






Washington 

0 

0 




35 

0 

1 

12 


HI 

2 

Oregon 4 _ 

0 

HI 




32 

0 



1 


1 

Gairfornia _ 

3 



1^ 

^^1 

170 

6 



5 


6 




■■■ 


Total_ 

13 

2S 

21 

1 6,170 

4,386 

0,901 

76 

303 

363 

91 

112 

120 




17 weeks 

412 

292 

1 347 

|8l7757'' 

|’80,30l 

|Il7,155 

1T,^ 

6,160 

5,485 

1,340 

B 

1,061 



Se^ footnotos at ond of table. 
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TeUffraphic morbidity reports from State health officers for the week ended April 27, 
1940 , arid comparison with corresponding week of 19S9 and 6-year median —Con. 


Division and State 

Whooping cough 

Division and State 

Whooping cough 

Week ended 

Week oiulcd 

Apr. 27, 
1940 

Apr. 20, 
1939 



NEW ENG. 



so. ATi..~^ontinucd 



Maine _— 

16 

24 




New . 

40 

4 

South Carolina *-. 

20 

81 


0 

23 

Georgia >.. 

6 

26 


160 

220 

Florida. 

32 

87 

Rhode Island_ 

9 

03 




Connecticut_ 

82 

70 

B. so. CEN. 



ion. ATL. 



Kentucky. 

84 

14 




Tennessee. 

32 

36 


832 

480 

Alabama ®. 

IS 

89 


113 

278 

Mississippi. 



Pennsylvania_ 

215 

864 

W. so. CBN. 



E. NO. CEN. 






n}iio _ 

267 

220 

Arkansas__ 

83 

15 

Indiana » -.x - -_ 

37 

60 

Louisiana s. 

63 

23 

TllfrinlQ _ _ 

114 

202 

Oklahoma. 

0 

0 

1V^l/>h{orATi S 

190 

180 

T<«aa3 .. _ _ 

818 

146 

Wisconsin_-— 

80 

170 







MOUNTAIN 



W. NO. CEN. 









Montana *___ 

4 

4 

Itf Innosotft ■.. Tx-xfx_ 

41 

44 

Trtaho i_ _ 

7 

4 

lO^PTa r- -_ 

29 

15 

Wyoming 4_^_ 

0 

1 

Mis*<oiirl ___ 

4 

10 

Colorado*. 

1ft 

6ft 

Nnf^^i nttlrnta ^ ^ _ 

10 

0 

1 Now Moxico_ _ 

144 

42 

$mith Dakota_— 

0 

4 

Arizona_____ 

81 

15 

Mfihmfllrn. _ _ _ 

3 

16 

Utah 34. 

184 

67 

Kansas- 

43 

21 

PACIFIC 



so. ATL. 



1 Washington_ 

81 

37 

Dalawnre _ _ __ 

5 

6 


20 

12 

Maryland • __ __ 

140 

25 

nalffomla___ 

455 

217 

■niat. nf Hnl 

22 

83 




Virginia.. 

81 

79 

Total_ 

3,542 

8,A37 

West Virginia * - 

86 

76 

18 

293 

17wflnka. _ _ _ 

51,872 

69,070 

_ _ 





1 New Yorfe City only. 

• Period ended earlier than Saturday. 

I Typhus fever, week ended Apr. 27,1940, 18 oases os follows: South Carolina, 1; Georgia, 5; Alabama, 
4; Louisiana, 2; Texas, 6. 

^ l^ky Mountain spotted fever, week ended Apr. 27, 1940, 11 cases as follows: Montano, 4; Idaho, Ij 
Wyoming, 2; Utah, 8; Oregon, 1. 

• Colorado tick jhver, week ended Apr. 27,1940, Colorado, 1 oaso. 























































May 8,1040 


791 

VENEREAL DISEASES 
New Cases Reported for February 1940 ^ 

Reports from States 


Oflior 

Qonorrhoa vonoroal 

<lKSlUhl‘S 



Soo footnotes at end of table. 
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RevorU from cities of 200fl00 population or over 


Akron. 

Atlanta. 

Baltimore_ 

Birmingham,- 

Boston. 

Buffalo. 

Chicago. 

Cincinnaii*_ 

Cleveland_ 

Columbus,— 

Dallas___ 

Dayton_ 

Denver_ 

Detroit_ 

Houston_ 

Indian^lis-. 
Jersey Oity... 
Kansas City <- 
Los Angeles_ 


Memphis *_ 

Milwaukee,--. 

Minneapolis,.. 

Newark_ 

New Orleans... 

New York_ 

Oakland_ 

Omaha. 

Philadelphia*.. 

Pittsburgh_ 

Portland *. 

Provldonce *„. 

Rochester_—. 

St. Iiouis_ 

St. Paul*. 

San Antonio... 
San Francisco.. 

Seattle. 

Syracuse_ 

Toledo. 

Washington_ 


Total-, 


Syphilis 


Early 


15 


10 


134 

61 

14 

1 

7 


1,080 


8 

184 

10 


157 


no 

6 


242 

18 

10 


190 


325 


1,5 


PtAd 


.84 

6.13 

.80 

2.82 

.89 

.32 

6.24 


6.66 

2.46 


.09 

3.43 


17.65 

.89 

1.03 

.09 


Late 


16 

4 

112 

121 

02 

102 

749 


139 

31 

137 

28 


256 

130 


20 


118 

■"isi' 

38 

178 

i,'679' 

86 

10 


5^31 

483 


76 

170 

67 

81 

48 


5,498 


"II 


.13 

1.34 

4.11 

1.16 

1.70 

2.04 


1.47 


4.61 

1.26 


1.41 

3.63 

.60 

.62 


2,29 

3.48 


2.08 

.76 

3.92 


2.24 

2,75 

.45 


.90 

5.73 


2,87 

2.47 

1.47 
3.73 
1.64 


2.12 


Congenital 


40 


25 




.25 


.01 

.44 

.08 


.07 

.10 

.03 

.00 


.07 

.81 

.05 

.06 


.13 


.12 

.06 

.04 


.30 


.27 

.11 

.16 

.27 

.10 


.11 


All syphilis 


46 

1R8 

385 

310 

154 

121 

1,018 


210 

02 

241 

38 

1.34 

391 

821 

97 

42 


487 

180 


138 

50 

210 

81 

2,572 

no 

27 


349 


34 

707 


539 

238 

157 

92 

60 

542 


10,424 




1.07 
6.26 
4.61 
10.53 
1.04 
2 01 
2.78 


2.22 
1.98 
7.93 
1.71 
4.44 
2.15 
R 06 
2.52 
1.29 


8.20 

5.31 


2.19 
1.00 
4.62 
1.66 
8.43 
8.61 
1.21 


4.95 


.09 

9.45 


20.60 
3.45 
4.06 
4 08 
1.03 
8.52 


3.71 


Gonorrhea 


113 

47 


42 


86 

51 

113 

26 

80 

293 

107 

38 

4 


324 

07 


14 

68 

68 

45 

1,105 

82 

19 


14 


35 

137 


49 

180 

147 

8 

10 

229 


4,386 


P, 


Other 

venereal 

diseases 


.80 

.73 

1.35 

1.60 


.70 

1.86 


.00 
1.63 
4.70 
1.17 
2 06 
1.61 
2.09 
.9<) 
.12 


2.13 

1.08 


.22 

1.36 

1.50 

.02 

1.47 

2.62 

.85 


.20 


1.02 

1.03 


1.87 

2.61 

3.80 

..36 

.51 

3.00 


1,01 


14 


IKl 


I 


.04 

.03 

.20 

.10 


J Figures preliminary and subject to correction. 

* Includes "not stated” diagnosis. 

»Duration of infection under 4 years. 

* No report for current month. 


J Br(»kdown for primary, secondary, and early latent not available. 
; Indudes early latent, late, and late latent. 

^ Includes early latent. 


.08 


.49 


1.27 

.11 


.06 


.09 


.22 


.25 

.04 


.05 

.'' 64 “ 

.09 

.03 

.“ 16 “ 


08 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended April 13j 1940 

This tahlo sutmnflri^os the reports roeoh ed we(*kly from a ‘seleef e<l list of 140 cit les for t he pnrpo'^e of show¬ 
ing a cross section ol the current urban incuience uf the commiinlciiblo diseases listed in tlio table. 


State and city 

Diph- 

thetia 

cases 

lufluen/a 

Mea¬ 

sles 

cases 

Pneu- 

Scar¬ 

let 

Small- 

Tuher- 

CUlO*- IS 

deal its 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

all 

causes 

Coses 

Deaths 

lIlOTiUIi 

deal hs 

fever 

cases 

pox 

coses 

fo\er 

C1U30S 

cough 

cases 

Data for 90 cltlos: 












6-yoar average— 

142 

270 

81 

7,641 

760 

2,340 

24 

400 




Current week 

61 

1C4 

42 

2,322 

600 

2,031 

8 

340 




Maine: 












Portland-__ 

0 


0 

160 

2 

2 

0 

0 

0 

6 

17 

Now Hanipahlro: 




2 






Conooril _ _ 

0 


0 

0 

0 

0 

0 

0 

0 

12 

Manchester---. 

0 


d 

6 

0 

0 

0 

0 

0 

0 

13 

Njishiifi.. 

0 


0 

6 

1 

0 

0 

0 

0 

0 

8 

Vermont: 

Parro . 











■Riirlinglon . 

0 


b 

0 

0 

0 

0 

0 

0 

0 

8 

But land . 

0 


0 

0 

1 

0 

0 

0 

0 

0 

5 

Massachusetts: 












Poston 

0 


0 

104 

37 

74 

0 

8 

0 

67 

266 

FullKiver —— 

3 


0 

42 

2 

1 

0 

1 

0 

8 

30 

flpringfi(‘ld_ 

0 


0 

3 

1 

0 

0 

0 

0 

6 

28 

Worivsler 

0 


0 

4 

4 

12 

0 

1 

0 

6 

65 

Rhode Islam]: 










Pawtucket. 

0 


(1 

1 

0 

t 

0 

0 

0 

0 

19 

Provhlenco . 

2 


0 

103 

C 

6 

0 

0 

0 

G 

68 

Connecticut: 












PridRet>»rt. 

0 

2 

2 

2 

3 

3 

0 

1 

0 

0 

44 

Hartford ----- 

0 


0 

0 

2 

6 

0 

0 

0 

2 

01 

New Haven—. 

0 

a 

2 

0 

3 

6 

0 

1 

0 

0 

42 

Now York: 












Buffalo 

1 


1 

1 

8 

7 

0 

4 

0 

8 

128 

New York_ 

8 

14 

3 

127 

09 

717 

0 

77 

4 

118 

1,669 

Pftpli0at<»r^ 

0 


0 

12 

2 

10 

0 

2 

0 

7 

77 

pjTaenw* __ __ 

0 


0 

0 

8 

13 

0 

1 

0 

1 

44 

Now Jersey: 










r’fl.mden - _ 

0 


0 

0 

1 

9 

0 

0 

1 

0 

27 

Newark. 

0 

2 

0 

300 

4 

28 

0 

3 

1 

82 

100 

Trf*7iton_ 

0 


0 

0 

6 

6 

0 

2 

0 

0 

44 

Pennsylvania: 










Phllmielphia--. 

1 

8 

1 

71 

26 

116 

0 

20 

1 

64 

401 

Ptt tshiirgh_ 

0 


2 

1 

17 

28 

0 

11 

1 

6 

161 

Reading. 

1 

0 


0 

0 

0 

0 

0 

6 

0 

0 

1 

1 

1 

4 

0 

16 

Ohio: 











Cincinnati_ 

0 

1 

1 

3 

9 

4 

0 

12 

0 

19 

167 

Cleveland —— 

0 

21 

2 

0 

7 

47 

0 

7 

0 

20 

106 

Columbus. 

0 

2 

2 

1 

2 

14 

0 

3 

0 

14 

92 

Toledo. 

0 

1 

1 

I 

6 

86 

0 

1 

0 

18 

73 

Indiana: 












Anderson .— -i 

0 


0 

0 

2 

2 

0 

0 

0 

1 

32 

Fort Wayne ... 

0 


0 

1 

0 

2 

0 

3 

0 

0 

26 

Jndlanaiiolls — 

0 


1 

1 

4 

10 

0 

2 

0 

s 

107 

Munele . — 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

Houth Rend_ 

0 


0 

0 

1 

0 

0 

0 

0 

1 * 

16 

Terre Haute.— 

1 


2 

0 

2 

1 

0 

1 

0 

1 

28 

Illinois: 












Alton _ 

0 


0 

0 

1 

0 

0 

0 

0 

0 

12 

Chicago. 

7 

2 

3 

62 

80 

526 

0 

40 

0 

49 

744 

TClgin _ __ 

0 


0 

0 

2 

1 

0 

0 

0 

0 

10 

Moline 

1 


0 

6 

0 

2 

0 

0 

0 

0 

10 

Springfield. 

Miohlgan: 

0 


0 

0 

1 

8 

3 

0 

0 

0 

2 

16 

Detroit_-_ 

1 

2 

0 

40 

12 

61 

0 

16 

1 

44 

266 

TTUnt. 

0 


0 

3 

8 

16 

0 

2 

0 

11 

85 

Grand Rapids- 

0 


0 

8 

7 

32 

0 

0 

0 

14 

42 

Wisconsin: 











32 

TTnnnRhft. _ _ 

0 


0 

74 

1 

4 

0 

0 

0 

0 

M ftdlRon . _ 

0 


0 

1 

1 

3 

0 

0 

0 

6 

17 

Milwankoo— 

0 

1 

1 

22 

0 

20 

0 

4 

0 

8 

87 

Racine_ 

0 


0 

2 

0 

6 

0 

0 

0 

0 

18 

SuDorlor_ 

0 


0 

62 

0 

4 

0 

0 

0 

0 

6 


> Figures for Bane estimated; report not received. 




















































































May Z, 1940 


City reports for week ended April ISy Continued 


Dlph- 

State and olty theria ' 


Cases Deaths 


Moa- Pnea- 
sies monia 
cases deaths 


" fever ruiosjs ^ conab 

IS cases doutlis ii,causes 


Minnesota: 

Duluth. 

Minneapolis—— 

St. Paul-. 

Iowa: 

Cedar Rapids— 

Davenport. 

Dos Molnos-.— 

Sioux City. 

Waterloo. 

Missouri: 

Kansas City— 

St. Joseph. 

St. Louis. 

North Dakota: 

Parno. 

Grand Porks... 

Minot. 

South Dakota: 

AherdtHin. 

SIou\ Falls. 

Nebraska; 

Lincoln_ 

Omaha.. 

Kansas: 

Lawrence_ 

Topeka-. 

Wichita. 

Delaware: 

Wilmington_ 

Maryland: 

Baltimore. 

Cumberland-— 

Frederick. 

District of Colum¬ 
bia: 

Washington—. 

Vlr^ia: 

Lynchburg_ 

Norfolk_ 

Richmond_ 

Roanoke. 

West Virginia: 

Charleston. 

Huntington— 

Wheeling. 

North Carolina; 

Gastonia. 

Raleigh. 

Wilmington.— 
Winston-Salem. 
South Carolina: 

Charleston. 

Florence. 

Greenville_ 

Georgia: 

Atlanta_ 

Brunswick. 

Savannah_ 

Florida: 

Miami_ 

Tampa_ 


Kentucky; 

Ashland_ 

Covington_ 

Lexln^on. 

Louisville. 


Knoxville_ 

Memphis_ 

Nashville_ 

Alabama: 

Birmingham.- 

MobDe. 

Montgomery.. 
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Ciiij rejwria for wcch cmhd Apiil 13, 19^0 —Continuod 


State and city 


Arkansn*?: 

Fort Smith_ 

Little Kock„„ 
Louisiana: 

Tiftko Charles 
NewOtletms . 

Shrevei«>rt_ 

Oklahoma: 

Oklahoma City 


i)ir.h. M<-v 

tlieiU--j-lies 

(hiscsDeitle 



New York: 

New York. 

SymoiLse. 

Ohio: 

C’levelantl . 

Toledo . 

Indiana: 

South Bond-.. 

Ulinoia: 

OliIeuRo. 

Maryland: 

Baltlmoro. 


Encephalitis, epidemic or /ctAar^tC.--Castvs: Now Y^ork, 3; Ilochestor, 1; Pittaburgh, 1; Columbus, 1; Groat 

PW/a^m.-^Cases: Savannah, 2; Mouiuhls, 2* Birialugham, 1; Dallas, 1; Sun Francisco. 3. 

Typhus Casos; Now York, 1; Miami, 1. 

































































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—^Yeek ended March 30, 1940 .— 
During the week ended March 30, 1940, cases of certain column tii- 
cable diseases were reported by the Department of Pensions and 
National Health of Canada as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sns- 

knl Ch¬ 
owan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 
Chiekftnpox- _ 



1 

4 

184 

16 

00 

3 

374 

2 

1 

65 

G18 

254 

24 




1 

63 

9 

076 

24 

01 

82 

1,602 

431 

48 

2 

204 

4 

102 

65 

203 


14 

30 

2 

5 

1 

15 

1 

Diphtheria. 


2 

Dysentery. 




Influenza_ 


15 



10 

141 

120 

2 

1 

3 


2 

07 

7 

5 

Measles_ _ 


1 

138 

32 

021 

9 

0 

1 

0 

1 

5 

3 

Mumps. 



Pneumonia. 

7 

4 


Poliomyelitis_ 




Scarlet fftvejT. 


6 

5 

88 

120 

1 23 

i 4 

3 

Trachoma_ 


Tuberculosis. 


30 

15 

64 

26 

07 

50 

2 

07 


i 

Typhoid and paraty- 
bnold fever. 


30 

18 


1 

21 

whooping cough _ _ 

2 


4 

20 

4 




FINLAND 

Communicable diseases—4 weeks ended February 24,1940. —^During 
the 4 weeks ended February 24,1940, cases of certain communicable 
diseases were reported in Finland as follows: 


Disease 

Cases 

Dis(^o 

Oases 

Diphtheria_ _. 

261 

2 

2; 646 
29 

Poliomyelitis.. 

0 

476 

25 

1 

Dysentery... 

TiifltiftTirA 

Scarlet fever. 

AUUViViJuEiCi. —— — 

Paratyphoid fever_ 

Typhoid fever. _ 

Undulant fever _ 




JAMAICA 

Communicable diseases—4 weeks ended January 20, During 

the 4 weeks ended January 20, 1940, cases of certain communicable 
diseases were reported in Kingston, Jamaica, and in the island outside 
of Kingston, as follows: 


( 796 ) 
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Mny 3,1U40 


DiscDSO 

KiTlRS- 

tua 

Othor 
Idculil ics 

Dist‘nfiO 

Klncs- 

ton 

Other 

locsditios 

flhipTconpox__ 


11 

PUDrpPTJll soi»F.is. . _ _ . 


2 

T^iphth( rifi _ 


2 

Tuberculosis _ 

21) 

7.1 


.12 

3 

Typhoid rover.. . _ 

u 

42 

„ ___ 

Loprasy. 


3 





SCOTLAND 

Viial statistics—Fourth gvarter 19S0 .—Following arc vital statistics 
for Scotland for the fourth quarter of 1939: 



Num¬ 

ber 

Eat© 

per 

1,000 

poimla- 

tiun 


Num¬ 

ber 

Eato 

per 

1,000 

popula- 

tiuri 

Mn,rrini‘'^*s . _ — 

13,015 

10.3 

Deaths from—Cont limed* 




20,3()(i 

10.1 

lloniietdo ___ 

0 


Dentils__-_... 

lO; 150 

12.8 

Influtw.a.. 

87 

.07 

Denihs under 1 yciur_ 

i;403 

ICO 

Jjtdhiirelc enc(*phullt Is. 

14 


l^Oftihs rrolii: 


Measltxs . .. 

5 


AprieTidicltls^ .... - - 

100 


Nephritis, acute and chronic-. 

331 


CiiiietT . 

2,(K)ri 

1.59 

Pneumonia (all forms) . 

040 

.61 

C(‘rebrnl lioiiiorrhapfc wnd ap¬ 



Poliornyclitl.s ... 

3 


oplexy . ...... ........... 

1,130 


PueriH'ral sepsis .. 

14 


Perebmspinnl fever _ __ ___ 

JM 

.oi 

Pcnrl<‘t fever.. 

H 

.01 

Cirrhosis oi tlie liver ......... 

47 


Peiiility...................... 

031 


J)jlibet(‘s ruellitiiH . ....... 

211 


Siiielde._ 

00 


Piarrlieu anti outorllls (uiidtT 



fl 51 »hills —.... 

1!) 


2 ycnrsl _ 

237 


TcbiutiiS . ..... 

2 


Diphtheria..............._ 

120 

.10 

TiilM'rculosis fall forms) . 

8(Hi 

.04 

Dyfa*iih»rv_ 

13 


Tynhoul fovir and paraty- 



lilryHlpelii't _ r , - - 

12 


pnolcl fever . 

5 


Heart dhu'nso _ _ 

4,094 


Wnooplu}* cough_ 

32 

.03 







I Per 1,000 live births. 


Vital statistics—Year 19S9 .—Following arc vital statistics for Scot¬ 
land for the year 1939: 



Nutii- 

her 

Rato 

per 

l.O'IO 

IKIPU- 

latioii 

Marriages. 

40,257 

0.2 

Idve idrtlis... 

H<i,W)9 

17.4 

Deaths . 

M,413 

12.9 

Deaths under 1 year. 

6,056 

100 

Deaths from: 

Appendicitis. 

387 


Cancer. 

8,040 


Cort'bral heniorrluigo and 
anonloxy .. ..._... 

6,700 

170 


Cirrhosis of the liver. 


Diabott‘s inellltus . 

819 


Diarrhea and outcrltla (un¬ 
der 2 years). 

1,041 

306 


Diphtheria_ 






Num¬ 

ber 

Rato 

lier 

1,000 

m>pu- 

latioii 

Deaths fioiu—roiitinuod. 

Heiirt. dfst^uso . _ 

16,458 

915 

15 

1,750 

2,011) 

88 

47 

45S 

3,626 

26 

397 


InfluenKfi_ _ 


Measles . 

Nephritis, acute and chronic 
Pneumonia (all forms). 



.69 

i>iier]M»m,l W‘j)sis- _ _ _ . 

Hejirhd. fever . _ 


Suicide .. 


TulXTCuloals (nil forms). 

Typhoid fever and paraty¬ 
phoid fever ... 

.70 

"Wliooping cough_ 





I For 1,000 live births. 
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VIRGIN ISLANDS 


Notifiable diseases — Janvary-Afarch 1940 .—^During tlio months of 
January, February, and March 1940, cases of certain notifiable 
diseases wore reported in the Virgin Islands as foUo'fts: 


Disease 

Janu¬ 

ary 

rebru- 

ary 

March 

Disease 

J mii- 
aiy 


Mwch 



1 


Pneumonia _ 


1 


Phi(»to'n jinr 


1 

i 

Bchistosomiuvis... 


1 


Filnriftsis 

.ii“ 

6 


Sj philw .— 

“““ 17 

19 

18 

flrk'nnrrhoft. 

19 

in 

11 

Tct inus ...—_ 

1 


1 

TTnnlrwnrm rlianaen 

4 


3 

H'lAchniTia _ _ 


3 


■UUUXkWULXlX VlAfiKTOfOw 

Mfilarift - _ _ _ 

2 

1 


Tuheiculosib. 

1 

1 

1 



1 


Typhoid lover.— 


1 
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REPORTS OP CHOLERA. PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Notb —a cumulative table giviug cunent informion regarding the world prov ilonco of qu umtinible 
diseises appealed m the PuBirc Hi vitii Rx ports of ApiU 20,1910, piges Til 719 A sirniKu table will 
appear m future issues of the Public Hlaltu Eli oei 3 for tlie last Friday of each mouth 

Plague 

Argentina—Saita Province—Isla {vicinity of). —For the period 
March 16-31, 1940, 1 case of plague with 1 death was rei)ortcd in 
the vicinity of Isla, Salta Province, Argentina. 

Havnii Territory—Island of Hawaii—Ilamahia District—Ilamakna 
Aim Area. — A. rat found on March 25, 1940, in Hamakua Mill Area, 
Hamakua District, Island of Hawaii, T. H., has been proved positive 
for plague. 

Smallpox 

Thailand — Bangkok. —During the week ended April 6,1910, 2 cases 
of smallpox were reported in Bangkok, Thailand. 

Yellow Fever 

Colombia—Caldas Department — Samana. —On March 23, 1940, 1 
death from yellow fever was reported in Samana, Cahlas Department, 
Colombia. 

QoU Coast—Prestea {ridnily of). —On April 6, 1940, 1 fatal case of 
yellow fever was reported in the vicinity of Prestea, Gold Coast. 

Nigeriev—Ogoja Region—Enugu. —On April 1, 1940, 1 suspected 
case of yellow fever was reported in Enugu, Ogoja Region, Nigeria. 
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PREVALENCE OF COMMUNICABLE DISEASES IN THE UNITED 

STATES 

March 24-April 20,1910 

Tho accoinpanyiTig table suiiiiiiarizcs the provalonoo of oiglil, im¬ 
portant communicable disease!?, based on weekly telograplii(> rt'ports 
from State liealtli departments. Tlie reports from eacb State aro 
published in the Public Health Reports und(*r tho section “l^revuleiiee 
of disease.” The table gives the ntiinber of cases of these diseases for 
tlic 4-week period ended Apiil 20, 1940, the number reported for tho 
correspondiug period in 1939, and the median number for the .years 
1935-39, 

As during the preceding 4-\veek period, the incithsiec during the 
4 weeks ended April 20 of all of the eight communicable diseases under 
consideration was again below tJte median expectancsr for the period. 

Diphtlieria .—The diplitheria incidence continued at a compttrotively 
low level, 1,055 cases, as compared with 1,322 for the corresponding 
period in 1939, and a median figure of 1,724 for the years 1935-39. 
In the Mttiininin region the number of cases stood at about the average 
seasonal level, hut in all other regions the incidence was relativtdy low. 

Iiijhictiyt. The number of reported cases of influenza (approxi¬ 
mately 13,000) was about 35 percent of the mmiher reported for tho 
eorrespomling |)oriod in 1939 and slightly less than 10 percent of tho 
1935 39 median (igure for this ])enod. In the South Atlantic, West 
South Central, and Mountain regions, where the disease has been 
most, prevalent during the recent rise, the ineideneo still eoutinued 
considerably above tho normal expectancy. Tho ineideneo was very 
satisfactory in all other sections of tho country, a significantly low 
ineideneo being ropoi'ted in the East Soutli Central and J’ucilic 
regions. 

Measles .—The ineideneo of measles continued at a relatively low 
level. Dtiring the 4 w’ooks ended April 20 the reported cases totaled 
38,323, as compared with approximately 69,000 cases for the corres¬ 
ponding period in 1939, which figure also represents the 1935-39 
median incidence for this period. Tho West Soutlv Central and 

2^1712”—40-1 (790) 
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Pacific regions reported a higher incidence than might normally bo 
expected, but in all other regions the incidence was considerably 
below the average incidence for recent years. 


Number of reported casea of 8 communicable dheoRes hi the United ^^taiea durhig the 
4-weel: period Mar, 24 -Apr, 20, 1940, the number f<n the cotteiiponding^ penod ni 
1939, and the median number of cases for the co/ttsponding penod //A/.T 39 ^ 


Division 

Cur¬ 

rent 

pe- 

iiod 

1939 

6-year 

me¬ 

dian 

Cur¬ 

rent 

pe- 

nod 

1939 

5-yoar 

me¬ 

dian 

C’ur- 

lorit 

po- 

iiod 

1030 

1 



I 


Diphtlieria 

Influenza 

2 

Measles 

Moninporoccus 

in(>iungitib 

TTnlted States 

1,065 

1,322 

1,724 

12,584 

34,334 

14,019 

38,323 

59,102 

50,102 

157 

176 

059 

New England_ 

24 

24 

46 

30 

340 

64 

1 6,463 

7,764 

7,754 

4 

8 

r> 

Middle Atlantic.... 

176 

220 

370 

92 

147 

125 

5,670 

7,321 

18,818 

15 

48 

104 

East North Central 

142 

202 

320 

1,074 

2,212 

i,m 

4,069 

4,4.56 

4,753 

16 

28 

77 

West North Central. 

83 

122 

171 

too 

1,142 

677 

4,354 

5,220 

.5,220 

8 

9 

28 

South Atlantic ... 

2.J6 

226 

278 

1,240 

U, 120 

3,710 

2,460 

0,332 

7,725 

27 

27 

lOH 

East South Central 

80 

103 

in 

1,262 

i 6,800 

2,400 

l,2«0 

1,021 

1,484 

24 

24 

63 

West South Central 

152 

168 

268 

4,543 

9,278 

4,3«i0 

3,936 

3,459 

3,306 

22 

14 

U 

Moimtam___ 

06 

82 

G4 

6G3 

2,045 

m 

3,201 

3,030 

3,777 

2 

6 

11 

Pacific_ 

92 

77 

119 

511 

1,232 

1, 2;)2 

7,791 

16,909 

7,272 

9 

12 

23 


Poliomyelitis 

Scarlet fever 

Siuall})ox 

Tvpholdand ptiia- 
typhoidfmer 

United States i. 

64 

80 

77 j 

20,480 

18,008 

29, 478 

277 

J,267 

1,267 

339 

434 

457 

New England- 

Middle Atlantic-— 

0 

0 

1 

1,304 

1,315 

1,820 

0 

0 

0 

It ' 

21 

20 

4 

11 

8 

7.877 

4,674 

8.162 

0 

4 

0 

61 

64 

50 

East North Central. 

9 

16 

10 

7,429 

7,335 

9. fi3S 

37 

355 

321 

50 

38 

61 

WestNorth Oentral, 

6 

3 

6 

1,168 

1,736 

2.823 

12<) 

461 

658 

24 

19 

19 

South Atlantic. 

10 

27 

0 

846 

718 

046 

6 

6 

0 

13 

83 


East South ContraL 

6 

7 

7 

813 

662 

416 

18 

46 

20 

4S 

42 

56 

W cst South OentraL 

11 

8 

9 

281 

336 

619 

3,4 

230 

HO 

51 

120 

117 

Mountain___ 

7 

4 

4 

494 

426 

677 

30 

66 

01 

25 

14 

15 

Pacific..._ 

12 

6 

15 

778 

1,006 

1,139 

15 

114 

114 

23 

30 

.30 


148 States. Nevada Is oxcliidod and the Distrft t of Columbia is coiinto<i as a Btato in thcwso roportb. 

* 44 States and New Yoik City. 

* 47 States. Mississippi is not included. 


Meningococcus meningitis .—Tbc rpconloil incidciK'o of iiK'nin- 
gococcus meningitis (lfl7 cases) was about 90 i)erccnt of that for Uio 
corresponding period of 1939 and less than 25 percent of the ine<Haii 
figure (690) for this period. In all regions the numbers of cas(‘s 
reported were low in relation to the seasonal expectancy. For the 
country as a whole the cuiTcut incidence is the lowest on record for 
this period. 

Poliomyelitis .—^For the 4 weeks ended April 20 there were 64 
cases of poliomyelitis reported, as compared with 80, 71, and 90 for the 
corresponding peribd in 1939, 1938, and 1937, respectively. The 
situation was favorable in all sections of the countiy. In 7 of the 
12 years for which these data are available the lowest mcidcTice for 
the year has been reached during the 4-week period corresponding 
to the current one, while during 5 of the years the iucideuco reached 
its lowest level during the preceding 4-week period and rather sharp 
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rises occnirrod during the perio<l oom'spoiiding to the one under 
coiiaidcratioji. 

Searht/tr(r. —The mnnher of cases of scarlet fever (20,480) was 
about 10 percent above the nxiniber re|)orted for tlie corresponding 
period in lOlli), but it was only about 70 ixurent of the a vei-age seasonal 
incidence' of recent yeai's. In the East South (Viitral region tho 
number of eases was more than twice the median figure for this 
period; of the total cases (810), Iventueky reported :{(>2 ami Tennesne'o 
364. The numbers of eases reported in all other regions were low in 
relation to the preceding b-j'car niedian Agure. 

Small For the country as a wholo tho current incidence of 
smallpox is the lowest on record for this period. For the 4 weeks 
cndetl April 20 there were 277 cases reported, as compared with 1,267, 
1,882, and 1,41.') case's for the corresponding period in 1939, 1938, and 
1937, respectively. 

Typhoid J<nr. I'yphoid fever also continued at the lowest level on 
record in relation to the seasonal expectancy. Tliere w'cre 339 eases 
reported for the current period, ajxpnxxiniately 75 percent of last year’s 
figure for this period, and also of the median figure (457 cases). In 
all regions ('xcx'pt the Mixldle Atlantic, West North (Vntral, nn<l 
Mouulain, n'por(('d ('asx's w'cre low in relation to the preceding 5-venr 
niodiun. 

MOUTALTTV, AUL CAUHHS 

The average death rate for large cities for the 4 wet'ks ended April 
20, based on data received from tho Bureau of the Census, was 12.0 
per 1,900 inhabitants (animal basis), as compared with 12.2 for tho 
con'csponding jieriod in 1939, and an average rale of 12.4 for the 6 
preceding jears. 


TREND OF MORBIDITY AND MORTALITY DURING 1939 AND 
RECENT PRECEDING YEARS 

MOnitIDITY 

The follow ing data concerning the prevalence of eight comniunieablo 
disease's are basi'd on reports submitted by tho health ofliceiw of tho 
several States ami the District of (folumbia. Although eases of each 
of these diseases aro reportable by law, there is considerable vari¬ 
ability in the eoifipleteness of tho reports. Tho number of cases 
reported is somewhat smaller than tho nnmbcr of eases which occur 
during any given year, bnt it is believed that the reports are sulfi- 
ciently accurate to reveal any unusual prevalence arising from an 
epidotuio. 
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DISEASES ABOVE THE MEDIAN PREVALENCE 

Tlic T^ nTnV >pp of reported, cases of iuRuonza was nioro tlian twice as 
large as that reported in 1938 and about 40 percent above the median 
number for the period 1934-1938 (table 1). The number of i-eported 
cases of smallpox was one-third less tlian in 1938 but more than 20 
percent greater than the previous 5-ycar median. 

The outbreak of influenza started lator in tlie winter tliiin usual; 
an increased number of cases was first reported about the middle of 
February, after which the epidemic spread rapidly until it reached 
its peak about a month later. The decline from tlds peak was slower 
t.lian usual so that an excess of cases was reported until June. Another 
minnr outbreak of influenza started during the latter part of November. 



This outbreak was confined principally to the South and to the Moun¬ 
tain States; it rose slowly to a peak around February 1, 1940, and has 
since subsided. 

Table 1.— Kumher of reported caseB of certain communicable iliHcnucH -in the United 
States in 1988 and 1939 and the median number of cases reported, t93/f 38 


Disease 


Cases 


1039 


Number 
of States 
report¬ 
ing 


Cases 


10)8 


Median 1031-33 


Num))or 
of States 
roporl- 
mg 


Cases 


Nunib'^r 
of States 
rojwirt- 
lug 


Diphtheria__ 

Influenza'___ 

Measies—_____ 

Meningococcus meningitis >_ 

Poliomyelitis... 

Scarlet fever. 

Smallpox. 

Typhoid and paratyphoid fovor. 


23,894 

272,660 

402,673 

1,884 

7,324 

162,750 

9,765 

12,967 


129,834 
822,811 
2,909 
1,706 
180,631 
14,939 
14,003 


30,508 
196,917 
743,866 
6,184 
7,617 
228,887 
7,967 
16,033 


»New Hampshire, Massachusetts, New York, Pennsylvania, Michigan, and Colorado aro omitted. 
• New Hampshire, Vermont, South Carolina, and Nevada aro omitted. 

Ptguros for 1939 are preliminary. 
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The smnllpox iiicidoiico during 1039 wjir a coid'nualion of Iho hi^h 
prevalence wliich prevailed Ihrouf^houi 1038. The niiinl)er of cas(^H 
has boon slowly increasinof since. 1930, when sli^hlly more than 5,000 
cases were reported. This trend apparently n'ached its hi<rhest j)(>int 
during 1938, for sin<‘o that time the number of eases, although still 
above the xn(‘dian, has been slowly de<*lining. 

OrsMASlIS TIIK MhlilAN l»llKVALnN<Ml 

The iuiinb(‘rs of oases of diphtheria, measles, imaungoeoeeiis menin¬ 
gitis, poliomyelitis, searh^t fever, ami typhoid ami ])arafyphoi(l fever 
reported in 1939 were w'ell helow' the median numhers rej)orted <lur- 
iiig the [)re\ioiis 5 years, 1934 1038. Moreover, each <»f tlH‘S(» dis- 



Figukk 2. Niimbor di rfinulotl casos «f i>(»IluniV(‘litiH by w(H*ks for MW>, JIMS, arul tho nuMlian miiiilKT 

far HMI ’W. 

eases exeept poliojnyelitis was less prevalent than in 1038, Although 
the number of eas<^s of poliojnyelitis wa.s below the median it W'as 
about four times gr<‘at(*r than that re])orted during 1038. Tht^ out¬ 
break start<‘(l earl.\ in the summer in the South Atlantic* Stat(‘s and 
later spread to all sections of the country. 

MOHTMiTTV 

(husoil on rrovihioiml Data for All Voars) 

Thoi moHnlily ratOHiii lliin report are based on preliininarv data for 
45 States, tlio I)istri<*t of ('oluiubia, Hawaii, and Alaska for the eal- 
eiidar j’oar 103!). Data are pnwnted for each State except Arizona, 
Arkansas, and New Hampshire. In addition, mortality rates hy 
quarters are presented for 1937, 1938, and 1939 for 43 Stales and the 
District of Columhia (aU except Arizona, Arkansas, Mississippi, New 
Hampshire, and Texas). 

This report is made possiblo through a coopei’atjve arrangwuont 
with tho respootivo States which voluntarily furnish provisional 
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tabulations of current birth and death records to the United States 
Public Health Service which provides for the publication of the data 
received. Because of (a) lack of uniformity in the method of classi¬ 
fying deaths according to cause, (6) insufficient time to obtain addi¬ 
tional information to aid in the classification of doubtful cases, and 
(c) the impossibility of including a certain number of certificates that 
had not been filed when the records were tabulat(‘<I, tliese data are 
preliminary and may differ in some instances from the final figures 
subsequently published by the Bureau of the Census. 

Preliminary data for preceding years from the same source, collect ed 
and tabulated in the same way as the cun’cut data, are included for 
comparative purposes. These figures are used in preference to the 
final figures published by the Bureau of the Census because it is be¬ 
lieved that they are more comparable with cun-ent provisional 
information. 

In the past these prcliminaiy reports haie provided an curly and 
accurate index of the trend in mortality for the countiy as a whole. 
Some deviation from the final figures lor individual States may be 
expected because of the provisional nature of the reports. It is 
believed, however, tliat the trend of mortality within each Slate is 
correctly represented. Comparisons of specific causes of death 
among the States are subject to some error because of differences in 
tabulation procedure and completeness of reporting. Comparisons 
of this nature should be made only from the final figures publi'.hcd 
by the Bureau of the Census. 

Prel imin ary tabulations indicate that 1939 will rank with 1938 as 
a year with the lowest mortality rate on record. As shown by the 
data for 45 States and the District of Columbia in table 1 the pro¬ 
visional rate for 1939, 10.5 per 1,000 population, is identical with the 
corresponding rate for 1938. The data in table 2, baswl upon re¬ 
ports from 43 States and the District of Columbia, show a slightly 
higher rate for 1939 than for 1938. It seems safe to conclude that 
the two rates will differ only slightly, if at all. 

The record for 1939 would have been oven more favorable than 
that for 1938 if there had not been a mild outbreak of inlluenza which 
resulted in a higher death rate dining the first quarter of the year 
(fig. 3). The death rate from May to December was lower in 1939 
than in 1938. This favorable condition with respect to mortality 
was fairly widespread, only 19 of the 46 States reporting a higher 
rate in 1939 than in 1938. 

DISEASES WITH LOWBB DEATH BATES 

The mortality rate from the following diseasos was the lowest 
reported during the past 6 years: Typhoid and paratyphoid fever, 
measles, scarlet fever, diphtheria, encephalitis, meningitis, tubercu¬ 
losis, malaria, pellagra, pneumonia, digestive Psoases, diarrhea and 
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enteritis (under 2 years), nephritis, and accidents, including auto¬ 
mobile accidents. In addition, the death rate fiom whooping cough 
was lower than in 1938 although it was slightly higher than the rate 
for 1936. 

The maternal mortality rate declined for the tenth consecutive 
year. The provibioual rate is 10 peicent less than in 1938 and more 
than 40 percent less than in 1930. The rate is below 4 per 1,000 
live births for the first time since such data have been available. 

The death rale from pneumonia was especially low and represents 
a decline of moie tlian one-thii*d since 1936. It is quite possible that 
the marked decrease in the past 2 years in the mortality from pneii- 



FiGUKr 3—Niinibfi of <U lUis lui I (KK) (stmi Ud iHumlilioii foi 41 StaUs ind thi* Distrut of C’olunihia, 
by months ior lO^sand (doc ^ not mciudo daH foi Aii/una, ^rkans is, New IIami>shiu>» and Tex is) 

moiiia rcfh'cts na innoahiiiK use of rccputly diBCovored metbodB of 
ti'oatmont. Only 2 Stales rcpoi’ted a hiffhev death lale than in 1938. 

The ■widespread safotj’’ eanipai^it against antoinohile accidents has 
resnlte<l in a decreased death ralo for the second conseeutiv'c year. 
The i)ro\isionuI rate tor 1939, 23.7 per 100,000 population, is 20 
percent less than tlio correapmuUng rate for 1937. One-half of tlio 
States reported a lower rate thaJi in 1938 and the other half repoi’ted 
a higher rate. 

The four ]uiu(ipal cojiiniuuieablo diseases of childhood, measles, 
•whooping cough, scarlet fever, and diphtheiia, wore caeli less preva¬ 
lent ^an in the preceding year. For diphtheria, the deatli rate has 
declined nearly 50 percent during tlio past 6 years. 

DIbUAbLB WITH INCRKAfiCD DEATH BATES 

The piincipal diseases for which a liigher mortality rate was re¬ 
ported in 1939 than in 1938 ai-o influenza, ciincer, diabetes, cerebral 
hemorrhage, and heart disease. In addition there was a minor 
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epidemic of poliomyelitis which increased the rate slightly over that 
reported in 1938. 

The epidemic of influenza in the late winter of 1939 has already 
been mentioned. The increase in mortality occurred in all parts of 
the country, 42 of the 46 States reporting a higher rate in 1939 than 
in 1938. 

The remaining diseases with a higher death rale in 1939, cancer, 
diabetes, cerebral hemorrhage, and heart disease, are priraaiiiy dis¬ 
orders of late adult life and old age, and part of the increase in deaths 
from these causes results from the aging of the population. With tlie 
exception of diabetes, the rates for these causes increased less than 4 
percent. 

BIRTH RATE AND INFANT MORTALITT 

The infant mortality rate, 47 per 1,000 live births, is the lowest on 
record and represents a decline of 15 percent during the past 5 years. 
Only 6 States reported a higher rate in 1939 than in 1938. 

After a temporary rise in 1937 and 1938, the birth rate decreased 
about 2 percent during 1939. A decrease was reported by 28 of the 
46 States. The crude rate of natural increase, 6.6 per 1,000 popula¬ 
tion, was slightly less than that for 1938, 7.0 per 1,000 population. 

Table 1. —Summary of mortality trends from certain causes in a group of 4^ States, 
1933-39 ‘ (estimated population July 1,1939,138,133,000) • 

BJ.IES rnOVISIONAL FOB ALL YIABS 


Diseases (numbors in parentheses are from the International 
List of Causes of Death, fourth revision, 1929) 


1938 


1937 1936 


1935 



1 The States induded are those listed in table 3. The District of Columbia is counted os a S Late. 
t Populations used for the y^ars 1935 to 1937. Incluslvo, are the offldal estimates as of JTuly 1 of oaoh year 
niade oy the Bureau of the Census. Estimates for 1938 and 1939 are made by assumliu; tlie same aoluiu 
incr^ent between 1937 and 1938, and 1938 and 1939 as between 1936 and 1937 as n ven in the o^olal estimates 
for those years. No oiOcial estimates for States are availahle for 1938 and 1939. 




















































































































iiy frotti certatu causes in each Quarter cjf 1989, 1988, and 1987 in thA 44-^ States vfith available data (estimaied 
pojndaiion Jvly 1, 1939, 119,832,000) 
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Table 4. —Trend of death rates for various causes per lOOfiOO population—GoiiWumd 
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Table 4. —Trend of death rates for various causes per lOOyOOO population —Continued 
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Table 4. —Trend of death rales for various causes per lOOflOO population — Continued 
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EXISTENCE AND USE OF HOSPITAL FACILITIES AMONG 
THE SEVERAL STATES IN RELATION TO WEALTH AS 
EXPRESSED BY PER CAPITA INCOME ‘ 

By Elmott H. PaNNELii, (itahsl%cinn, JobH’H W. M()>iNnpf, iSVnto/ Suiqton, 
and Kai PBABhON, Ihnied States Fublu Health Sat ice 

In otlier reports of the series perhiiiiing; lo the Business Census of 
Hospitals,* distribution of hospital facilities in the United Slates ha-, 
been examined in relation to such niattera as the geograpliic locality, 
population range, and urban character of areas containing hos])itala. 
Repeatedly, through the several investigations, wealth appeared to be 
such an important factor in regulating distribution of facilities that it 
seemed woith while to make a special analysis of the bearing of 
financial resources of a particular region upon the establishment and 
operation of hospitals therein. From the resulting study carao veri¬ 
fication of the fact that the presence of hospital facilitits and the 
extent to which they arc used depend in great measure upon levels of 
wealth as reflected by income. Tln-oughout many of the vStates with 
limited per capita income, facilities for hospitalization are very meager 
and the system of financial suppoit in existing hospitals is often so 
arranged as to deny their benefits to those persons in the income 
brackets where need is most acute. Obviously, ho'-pitals aie scarce 
within such an area because of collective inability to ]>rovido and 
maintain them; at the same time beds in the few established ones are 
often unoccupied because of individutd inability to pay for thi'ir UjO. 

It is the purpose of this investigation lo demonstrate the extent 
of the influence exerted by the ndative income of a State or group of 
States upon the supply of hospital beds anil upon the late of occupancy 
for those beds, as well as upon the fums expended for their oiieration. 
Infomalion which makes possible an evaluation of the relationship 
between regional financial capacity and tlii' prtHsence and use of hospi¬ 
tal f.iiilities flows from two bodies of data: One, assembhd by the 
Biu-eau of Foreign and Domestic Conunerce, makes possibh' a classi- 

1 From *116 PiMsion of PuhlK Tleiltli Alethods, Nat ion il Instil u(o of Jletillh 

* Pievious ait if los based on tho 1936 Busmobs CeiibUb of Ilospliols tonduttotl b j the Unitetl Htutes Public 
Health ‘=5ei\’pe ire 

Pennell, Llliutt H , and Mountin, Joseph W The fln'incial support of non-Oo\omnient hospitals as 
revealed by the recent TederaJ Business Census of Hospitals. Hospital-., vol 11, No 12, Dec ember 1937. 

Mountm, Joseph \V , Pennell, Elliott H , and Hankla, Emily. A study of the sanatioub m reports on 
hospital facilities and thoir use Pub HodthRep,^ol 63, No 1, January 7,10 J8 
Penndl, Elliott H , Mountm, Joseph W , and Hankla, Emily Summary flj,iire8 on income, expendi¬ 
tures, and personnel of hospitals Hospitals, vol 12, No 4, Apnl 1938 
Penndl, EUiott H , Mountm, Joseph W, and Pearson, Hay Prevailing ratios of peisonnel to patients in 
hospitals offenng geneifid care Hospitals, vol 12, No 11, November 1038 
Pennell, Elliott H , Mountm, Joseph W, and Pearson, Kav Business Census of Hospitals, lOSS Gen¬ 
eral Report Supplement No 164 to the Public Health Reports, U S Govomniont Printing Office, 1W9. 

Mountm, Joseph W , Pennell, Elliott H, and Peaison, Kay Regional diflerences in hospital facilities for 
tiibercnlosih, from the standpoints of accommodations, souices of financial suppoit, and oporatmg costs. 
Transactions of the National Tubeirulosis Association, Thirtj-fifth Annual Meeting, Juno 26-29, 1939, 
Boston, Mass. 
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fication of Stales on the basis of per capita income; the other, 
secured from the American Medical Association and the Business 
Census of Hospitals, oniimoratos type and quantity of hospital facilities 
by States and describes, along with the degree of their utilization, 
something of tlieir fiscal structure. 

Average per capita income for each State during 1035, 1930, and 
1937, as reported by the Bureau of Foreign and Domestic Coniinerce/ 
was selected as a satisfactory gage of current ability to provide and 
to use means for hospital care. During an era of economic instability, 
the advantages of a criterion based on figures for a 3-year interval 
rather than for a single year are api)arent. Information tabulated 
by the Public Health Service regarding facilities and volume of servico 
has in large part been derived from the hospital number of the Journal 
of the American Medical Association which was published in the early 
part of 1938,* Since much of the material presented luTotoforo 
applies to hospitals so registered, selection of the same gioup for this 
analysis permits one to follow with consistency specific items recurring 
in the several publications. 

In order that comparison by areas might be facilitated, tlie 48 
States and the Distjict of Columbia wore aiTanged in descending 
order of annual per capita income, 1935-37. Such arrangemeiit 
places the Da^triot of Columbia with $1,165 in first position, Indiana 
with $441 at the median point, and Mississippi with only $190 ])cr 
capita in last place. As would be expected, industrial States, chielly 
of the Northeast, stand high in the array and agricultural ones, 
especially those of the lower South, rank among the last. Thus 
ordered, States are analyzed according to provision of hospital facilities 
and to certain other factoi-s relative to hospitals, such as operating 
agency and financial structure, which presumably influence their 
availability. 

Tables giving in detail information for each State are supplied 
in the appendix. For simplicity of discubsion there are incorporated 
in the body of the report summary charts illustrating the measure 
to which financijil resources of difterent range react on selected aspects 
of the hospital situation. To this end, States arrayed as described 
above are divided into four groups, equal in number, wliicli will 
hereafter be referred to as first, second, third, and fourth (quarters, 
descending order of per capita income prevailing in the respective 
quarters. It should be explained that the District of Columbia which 
conforms in economic character with the first or upper one-fourth is 
added to this class. 

Consolidation of States into groups obliterates, of course, in each 
analysis peculiarities of atypical States. Although examination of 

’ Nathan, Boboit !Et , and Martin, John L: State Income Payments, 1929-87. Bureau of Forelsn and 
Domestic Commerce, Department of Commerce. 

* Journal of the American Medical Association, vol. 110, No. 13, Mar. 20, 1938. 
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the appendix tables treating States individually sei’vos to substantiate 
the general trends revealed by the summary charts, it shows at the 
same time that a few States manifest chai'acteristics contra ly to those 
of the majority of States in the same per capita income class. Closer 
inspection reveals the fact that irregular States are chiefly the thinly 
settled ones, that is, those with such small populations that ratios 
based thereon are likely to fluctuate considerably with but slight 
changes in the basic figures. 

Notwithstanding the diversity in kind of medical service offered, 
hospitals may for convenience be grouped into three major types: 
General and allied special,® mental, and tuberculosis. Mental and 
tubeivulosis hospitals are considered separately since they offer more 
prolonged treatment than do most of the other types, since they are 
so oi^anized that patient-day costs of operation are considerably less 
than for othei institutions, and since they operate under a scheme of 
financial support different from that of general hospitals. 

AIT hospitals under the control of the Federal Government are 
excluded from the figures contained in tins analysis. Soiu’co of 
support and rules governing eligibility for admission to these centers 
are in great measure distinct fiom those of other hospitals. Kai’cly 
does the matter of residence enter into the question of hospitalization 
in Federal units. Infirmary departments of institutions, such as 
colleges, prisons, and homes for the aged, are also omith'd from the 
study. They, like Federal hospitals, accept for care only isolated 
fragments of the popidation. I\irthermore, these departments are 
operated in such close conjunction with the parent institutions that 
it is frequently impossible to separate the revenues or expeuditui'cs 
of the two. 

In the discussion which follows, each of the three medical types is, 
as stated earlier, treated separately; however, the general and allied 
special hospitals receive more extensive investigation than either the 
mental or tuberculosis. In the first place, popular interest tends to 
be focused on general hospitals chiefly because of the variety and 
spread of their service. Differences in the numbers of persons reached 
by hospitals of the three major medical types are illustrated by tlio 
fact that registered mental and tuberculosis institutions, although 
providing two-thirds of the patient days of care afforded by all hos¬ 
pitals, report less than 300,000 annual admissions, while r(^istered 
general and special hospitsJs report approximately 9,000,000.® In 
the second place, diversity in operating agencies and consequently in 
sources of revenue distinguishes those offering general or closely 
related special services. Being largely of voluntary control, they are 

* Specif hospitals, as used hers, are those furnishing types of care which are dosely Identified with general 
medical and surgical service. They indude maternity, Industiial, Isolation, eye•ea^nose throat, ortho¬ 
pedic, ehildren*8, and othera offering sunilar specialised types of care. 

* See footnote 4. 
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supported in great measure by fees received directly from patients, 
wWeas those affording care to mental and tuberculosis cases are 
mointamed chiefly hy goveiiunontal appropriations. 


GENBEAI. AND ALLIISD SPECIAL HOSPITALS 


hloro than 400,000 bods distribult'd among some 4,500 registered 
hospitals represent the aggregate geneml and allied special facilities 
owned by non-Federal agencies. Of these beds, one-fourth are sup¬ 
ported by State, county, or city goyemraents, or by the last two in 
combination; almost two-thirds are controlled by nonprofit organiza¬ 
tions such as churches, fraternal orders, and similar associations; and 
onc-tonth are maintained by individuals or oi^anized groups, often 
i-eferred to as proprietary agencies, that are free to use as they sec fit 
any profits which may be derived from their hospital investments. 

The power of financial resources over the presence of hospital facili¬ 
ties within an area is clearly demonstrated in figure 1, wliich shows 
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for the four income classes of States number of beds per 1,000 popula¬ 
tion according to the agency in control. From 4.16 beds per 1,000 
persons in the first quarter of the States, the total drops to 1.72 in 
the last quarter, a decline that ib especially striking inasmuch as 
recent surveys show disabling illnesses to bo more prevalent among the 
poorer than the wealthier families.’' In the main, distribution within 
separate control groups follows the pattern just described. Beds in 
hospitals managed by State and local govenunents and by nonprofit 
organizations are roughly three times more numerous in the highest 
quarter of the States than in the lowest. To this apportionment the 
facilities owned by proprietary agencies offer exception, for, on a 
population base, they are more common in the States with low incomes 
than in the relatively prosperous ones. 

Among individual States, ratios of beds to population are, of course, 
wider in range. The District of Columbia and Massachusetts, with 
more than 6 beds per 1,000 persons, afford strong contrast with 

’ Britten, BoUo U., OoUina, Selwyn D., and Fitzgerald, James S . The National Health Survey: Some 
general findings as to disease, accidents, and impairments in urban areas. Pub Health Rep., 65i4U 
(IMO). 
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Arkansas and Mississippi which possess scarcely more than 1 bed for 
the same number of inhabitants. Nevertheless, considerable uni¬ 
formity exists among the ratios applying to States within each income 
class. Probably the only notable exception is that Wyoming in the 
first class has a smaller share of beds, comparatively, than has North 
Dakota, which belongs to the last income group. 

Since it has been demonsti’ated that the income of an aiea reflects 
the quantity of hospital faciUties existing there, the question may 
well be asked as to what influence is exerted by income rate upon 
the amount of hospitalization for inhabitants of each economic 
area. In other words, how does the nmnber of days of hospital care 
per unit of population in one area compare with coiresponding figures 
for areas of different financial status? In answer to the question, 
figure 2 is submitted. The aggregate days of care in general and 
special hospitals represent the reported average daily census multi- 
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plied by 365. The resulting total is a slight undei'statement since a 
few hospitals containing approximately 2 percent of all beds failed 
to report data on the number of patients per day. 

The weight of avei’age income upon amount of hospitalization is 
closely equivalent to its weight upon provision of facilities. If 
money is available, e\idontly needs for hospital treatment are fi’C- 
quently met, for in States of the highest income group more than 
1,100 days of care per 1,000 population are loconled foi 1037, In 
States of the lowest income group, annual days of care for the same 
unit of population amount to only 377. Three members of the 
wealthiest class of States, District of Colmnbia, Massachusetts, and 
Rhode Island, actually exceed 1,300 days of care for every 1,000 
persons; two members of the poorest class, Arkansas and Mississippi, 
barely exceed 200 days. 

The sequence of the findings concerning the dominance of income 
over supply and use of hospital facilities is sustained by the percentages 
appearing in figure 3, which shows the proportion of bods occupied in 
each of the four areas established on an income basis. The percentage 
of occupancy, it may be explained, represents the ratio of the average 
daily census to the number of beds reported by the hospital. Despite 
the fact that one would expect beds in regions where bed-population 
laj^ere low to be used more extensively than those located in regiona 
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where these ratios are higli, such is not the case—presumably because 
of the limitations imposed by the restricted incomes characterizing 
areas with meager facilities. In States ol the highest income class, 
three-fourths of all general and special bed facilities are occupied; 
among those of tlio second quarter, hardly more than two-thirds are in 
use; and the last two quarters, almost e(|ual in rate of occupancy, 
show even further reduction. Practically every Stale in the wealthiest 
class maintains an occupancy rate above the average for all non- 
Federal general and special hospitals, outstanding exceptions being 
Nevada and Wyoming. The figures for Rhode Island show a utiliza¬ 
tion rate slightly above 80, which closely approaches the figure usually 
considered optimum. Louisiana, one of the poorer States, ranks next 
to Rhode Island in point of utilization, an anomaly partially exidained 
by the existence in Louisiana of a chain of State-supported hospitals. 
The two States ranking lowest in per capita income are the only ones 
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reporting less than half of their beds to be occupied. Clearly, then, 
where money is ftcareest beds are fewest, and whore beds are fewest they 
are least often xiscd. 

Analysis of tho total receipts of hospitals for exurent operating 
purposes and of the channels through which this revenue is obtained 
clarifies to some degree reasons for the low occupancy prevailing in 
many general and special hospitals. In succeeding pages frequent 
reforenoo will bo made to per capita payments to hospitals; those may 
be identified as the sxims obtained when all hospital income, exclu¬ 
sive of gifts for permanent endowment, is divided by the total popu¬ 
lation of the area involved. Further, per capita payments are broken 
into three parts according to the source fium which hospitals secure 
them. Tho first part includes all fees for regular and special services 
collected directly from patients; tho second contains all tax funds, 
emergency or otherwise, appropriated by governments; and tho third 
represents donations, interest, and miscoUaneous income that may he 
used to meet opcratii^ expense. 

The estimated average per capita payment by inliahitants of the 
United States toward the operation of general and special hospitals, 
exclusive of Federal, is $3.37. As may be noted in figure 4, striking 
reductions in the payments per capita to hospitals occur from the 
highest fourth of the States to the lowest. Residents of the richest 
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States pay annually more than $5 per person toward the operation of 
general and special hospitals; those of the next wealthiest class pay 
$3; those of the third gi’oup pay $2; and those living in the poorest 
States make a per capita outlay of less than $1.50. Those averages 
for the several economic ai’eas conceal extreme divergcMioes among 
separate States, as illustrated by the fact that inhabitants of Massa¬ 
chusetts spend $7.05 for the upkeep of general and special hospitals 
while people in Mississippi pay out $0.67. 

Components of the payments under discussion, that is, amoimts 
received from patients, from taxes, and from miscellaneous sources, 
repeat the pattern established by the whole. If the payments by 
patients to hospitals located in States of the first income class are 
distributed over the entire population of these States, it is found that 
the average for residents thereof is nearly $3; in like manner, the 
average for those in States of the last income class is loss than $1. 
Similar reductions occur in the per capita sums received by hospitals 
in the form of taxes or as so-called miscellaneous revenue. Singular!- 
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ties of certain Slates may be illustrated by citing such extremes as 
these: Besidents of the District of Columbia, wealthiest of areas 
from point of income, make an annual per capita payment of $4.22 
in the form of fees chained patients; and those in Arkansas, second 
poorest of the States, average $0.46 per poi'son for such payments. 
Kesidents of California spend through the medium of taxes $2.16 per 
capita; for Alabama the corresponding figure is $0.01. Hospital in¬ 
come classed here as miscellaneous amounts to $2.07 per person in 
Bhode Island and to $0.01 in Mississippi. 

Of greater interest than the absolute per capita payments is the 
proportion of each of these payments that is derived from a particular 
source. About 62 percent of the aggregate sum is expended in the 
form of fees collected from patients, 24 percent through taxes, and the 
remaming 14 percent by way of other cha.nne1a. Such distribution 
places major responsibility for hospital maintenance upon individuals 
who are ill and who by virtue of the fact are likely to be less able to 
afford hospital service. If operation of hospitals is mainly dependent 
upon fees paid by patients, opportunities for treatment are 

among indigent persons but also amoi^ the marginal inoome 
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dasses that are not on relief but are unable to pmchase hospital care 
after essentials of life have been procured. As taxation becomes an 
important means of support, possibilities become greater that those 
of stroitonod circumstances, as well as their more prosperous neigh¬ 
bors, may obtain hospital care. As wealth decreases from one income 
class of States to another, the proportion of hospital income obtained 
directly from patients increases; concomitantly, the relative amounts 
from taxes and miscellaneous sources diminish. To the evenness of 
this trend the fourth quarter of the States offera slight interruption in 
that the percentage of revenue from patients does not continue the 
increase but drops to a smaller figure than that for the third quarter. 

Although multiple schemes of hospital support prevail among the 
various States, there is noticeable congruity iu the patterns formed by 
percentages designating specific sources of income for hospitals located 
in States composing the same economic group. Within no Slate ex¬ 
cept Wyoming do the hospitals located in States of the first per capita 
income class receive more than two-thirds of their income from pa¬ 
tients; within the second, third, and fourth quarters, the maximum 
percentages from patients are 82, 87, and 94, respectively, for the 
ranldng States taken as a whole. The two minimum figiuos aro those 
for Louisiana and Rhode Island, which belong, in the order named, to 
the lowest and highest per capita income classes. In Rhode Island, 
as in a number of other New England States, a considerable fraction 
of the total hospital income represents earnings from endowments; in 
Louisiana, governmental appropriations accoimt for almost half of 
the receipts. From the standpoint of sums derived from taxes, it may 
be added that hospitals in States of the first two quarters receive any¬ 
where from 10 to 38 percent from public funds. Among the 24 States 
comprising the lower half, there aro 8 in wluch hospitals secure less 
than 10 percent of their income from taxes. 

Aro the small sums paid to hospitals by inhabitants of poor Stales 
truly commensurate with their ability to pay? To determine whether 
average expenditures for hospital support are iu keeping with average 
income, the hospital payments per person were converted into figures 
showing payments per $1,000 income within the States. For this 
purpose. State income reported for the single year 1935* was \ised, 
since hospital income data employed in this report cover that year. 
The resulting hypothetical amounts as shown in figure 5 prove that 
contributions toward hospital maintenance conform in great measure 
with the monetary resources of the area. It will be remembered that 
according to figure 4 per capita payments to hospitals are only one- 
fomrth as large in the last quarter of the States as iu the first. When 
expressed as payments per $1,000 income, the sum for the lowest 
income class of States is almost three-fourths of the sum for the 


* See footnote 8. 
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highest income class. To be exact, residents of the more impoverished 
States contribute from every $1,000 of income $6.06 toward hospital 
upkeep, and those residing in the more prosperous States contribute, 
con'espoiidingly, $8.42. 

Extiaoidiuary differences among States or financially related classes 
of States are likewise found to be lai’goly effaced when the total pay¬ 
ments per $1,000 income are divided according to the soujrces from 
winch hospitals secure the funds. Reference to figure 6 reveals the 
naiiow range of the new ratios. Amounts from patients are remarka¬ 
bly imifoim for each of the per capita income classes of States, and, as 
may be seen in table 6, aie not widely dissimilar among particular 
States constituting the four classes. Although more divergent than 
the sums paid by patients, amounts originating from taxes and mis¬ 
cellaneous sources are not notably disparate. These last-mentioned 
amounts tend, however, to bo leas in the half of the States with lowest 
per capita incomes than in the other half. The somewhat larger 
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payments per $1,000 income to hospitals in States of the upper half 
do not, then, reflect greater direct expenditures by patients but 
rather indirect outlays in such forms as bequests and govenmieutal 
appropriations that are considerably larger than corresponding allot¬ 
ments in States of the lower half. In reality, persons in tlie poorer 
States are, according to financial ability, devoting more toward hospi¬ 
talization purposes than arc inhabitanls of the richer States, inasmuch 
as the former must spend a greater share of their incomo for absolute 
necessities, thereby leaving proportionately less for such matters as 
hospital service. 

MENTAL HOSPIT.I.LS 


It is a matter of interest that for the United States as a whole the 
number of beds in the group of mental hospitals is greater than the 
number in aU general and allied special hospitals. Almost 633,000 
beds, slightly more than 4 for every 1,000 persons, are contained in 
658 non-Federal mental hospitals throughout the country. In only 7 
of the individual States is there a preponderance of beds in general 
i«nd special hospitals over those in mental institutions. As is evident 
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in figure 6, most of the facilities for caro of mental cases are supported 
by State and local governments. Actually, mental hospitals so 
controlled contain 96 percent of the total non-Federal bed facilities. 
Almost 4 beds per 1,000 persons are provided by mental hospitals 
under the management of Slate, county, and city governments, 
whereas loss than 0.2 of a bed per 1,000 is maintained by nongovern¬ 
mental or voluntary agencies. Every State is supplied with at 
least one mental hospital of governmental control; on the other hand, 
there are roughly a dozen which contain no mental institution of 
voluntary sponsorship. It may bo added that care of persons with 
mental disorders appears to be largely a function of State govern¬ 
ments, for the governmental group under discussion is composed 
chiefly of State-owned facilities. In Wisconsin only is there extensive 
operation of mental hospitals by county governments; control by 
city govemments is rare in all areas. 

The close relationship between economic status, as reflected by 
income rates, and supply of facilities is again emphasized in the sev- 
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oral ratios giving beds in mental hospitals per unit of population. In 
both the vohmtary and nonvoluntary control groups, facilities for 
hosx>i(aliziug mental cases are far more abundant in wealthy States 
than in poor ones. More than twice as many beds per unit of popu¬ 
lation are provided by governmental agencies in States of the first 
per. capita income class as are suiiplied by similar agencies in States 
of the fourth income class. Instances of particular States magnify 
the dominance of wealth over the supply of existing facilities. Two 
of the 8 richest States are supplied with more than 6 beds per 1,000 
persons. One State of the poorest group falls below 2 beds for the 
same number of inhabitants. The scarcity of total beds for mental 
patients, 0.9 per 1,000 population, as recorded for the District of 
Columbia is readily explained by the fact that the major part of the 
facilities found thoi*e arc in hospitals under Federal supervision, which 
are excluded from this study. 

That mental institutions, most of which are usually tax-supported, 
are occupied to full capacity is apparent in figure 7. Other informa¬ 
tion not of formal survey character shows that many hospitals are 

221743 
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filled beyond their rated capacity. Although practically complete 
utilization is indicated for hospitals in States composing each of the 
per capita income classes, yet even in the exceptionally high occu¬ 
pancy figures there is discernible slight evidence of the influence 
exerted by financial resources upon the sum total of hospital use. 
Where income per person is most restricted, the rate of occupancy is 
a trifle below the average for the country. Among individual States, 
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percentages are consistently high, only two, Nevada and North Dakota, 
dropping below 90. 

The sums required to operate mental hospitals are decidedly smaller 
than those necessary for the upkeep of general and special institutions. 
Reduced though they are, the amounts still reflect the power of vary¬ 
ing financial capacities upon the payments to hospitals in localities of 
different economic status. The pattern of figure 8 showing the range 
of individual payments to mental hospitals almost reproduces that of 
figure 4 which describes the general and special group, except that the 
amounts are at a lower level. Inhabitants of States with per capita 
incomes of less than $335 (the lowest quarter) pay for hospitalization 



Fioxtbx 8 —Estimated aimual per capita payxnent for care in mental hospitals, by per capita income 
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In mental institations an average of only $0.55. Persons in States 
with, incomes of nearly $600 or more (the highest quarter) spend $1,83 
for the same purpose. 

In the appendix it will be observed that financial fgures for certain 
States are withheld from the tables to avoid disclosure of confidential 
mformation. This course is followed when the number of hospitals of 
particular type in the State is so small that data reported by individual 
institutions might be revealed. Massachusetts and North Carolina, 
which are unlike economically, occupy extreme positions when States 
are ranked according to per capita payments to hospitals, residents of 
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the former averaging $3 each, those of the latter $0.26. Hence, as 
in the case of the general and special group, the measure of support 
afforded mental hospitals is determined in general by the average 
income of the area involved. 

TXJBEnCULOSIS HOkSPIT vls 

Tuberculosis hospitals, almost as numerous as the mental, contain 
loughly 70,000 beds or a liftle more than oiic-half of a bed per 1,000 
population. Distribution of tuberculosis hospitals according to 
ownership resembles in the main that of mental institutions. State 
and local governments are not, however, so completely dominant in 
the control of tuberculosis sanatoria as they are in the control of 
mental hospitals. Nor are States the principal operating agencies; 
county governments have assumed major responsibility for main- 
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tenanco of facilities to be used in combating tuberculosis. Figure 9 
illustrates the sparsoness of bod facilities where income is lowest. 
Regardless of whether hospitals are sponsored by governmental or vol¬ 
untary agencies, the pattern of bed distribution is the same—a larger 
proportion in regions with suffieient means to provide and maintain 
them, and decreased proportions as the income ranges grade downward. 

Though knowledge of the ratios of hospital beds to population is 
of some value in planning tuberculosis control ^programs, it is rather 
generally conceded that the most satisfactory measure of need for 
facilities is not total population but prevalence of tuberculosis as 
indicated by the number of deaths from tlie disease. Such being the 
case, figure 10 was prepared to show the number of beds per annual 
death from tuberculosis • in the four previously established economic 
areas of the country. The totals presented in this figure cover all 
beds for tuberculosis which are contained in tuberculosis sanatoria 
and preventoria and in general and isolation hospitals,'*’ except those 

• Vital Statistics—Special Beports, vol 7, No 26, March 23,1939. Bureau of the Census, Doparl’ment of 
Commerce. 

Tuberculosis Hospltcff and Sanatorium Directory, 1938. National Tuberculosis Association. 
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of Federal control. The presence in mental hospitals of a, fow thou¬ 
sand beds devoted to care of tuberculous inmates leads to a slight 
understatement of the bed-death ratios, since these beds are excluded 
from the aggregate facihties while deatlis from tuberculosis occurring 
in such institutions are contained in the mortality reports employed 
in the analysis. The resulting discrepancy is not, however, believed 
to bo sufficient to reduce the value of the comparisons which are ma<lo. 
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Figure 10 confirms in cogont manner the findings of figure 9, which 
establish the ascendant position of per capita income in regulating 
the distribution of facilities. Beds for care of tuberculosis are not 
apportioned according to needs as manifested by frequency of deaths 
from the disease but ebiefly according to the purchasing power of the 
particular area. A decrease from 1.68 to 0.54 beds per death from 
tuberculosis occurs between the average for the first quarter of the 
States and for the fourth quarter. Certain States fail, of course, to 

PER CAPITA INCOME PERCENT OF BEOS OCCUPIED 

CLASS OF STATE o 10 SO SO 40 SO 60 70 60 90 100 

I ‘ » ' I " ' I ' I ' i~~' ~ .'I 

■■■■■■■■■■■■■■■■■■■■■■I 

-- .A-- ,4 , -1-.J_« -- -« - - 4 f 

Figube 11 —Percentage of bed& occupied in tuberculosis hospitals, by poi caxdia income class of State. 


comply with the pattern established by those of similar economic 
rank. For example, Nevada, Wyoming, Montana, and Arizona have 
fewer beds per death than have other States of like per capita income 
standing; on the contrary, Iowa and North Dakota have considerably 
more than have the States closely resembling them in economic 
capacity. 

Since tuberculosis hospitals, like mental hospitals, depend princi¬ 
pally upon taxes for support, their admissions are not limited to those 
who possess means with which to pay for services. Consequently 
their occupancy rates, not rigidly governed by the economic status 
of the localities served, tend to run high in all parts of the country, 
as is indicated in figure 11. The percentages for each of the income 
classes do reveal, nevertheless, that there is a small difference in the 
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utilization rates for the upper and tho lower half of the States, the 
presence of wealth being conducive to more complete occupancy. 

The influence of per capita income on the payments per person to 
tuberculosis sanatoria is oven more pronounced than it is in the 
instance of mental or of general and special hospitals. Boference to 
figure 12 shows that tho average sum paid by those dwelling in States 
of the uppermost group is four times as groat as that paid by dwellers 
in States of the lowest economic group. When States are considered 
singly, Colorado, with an average of $1.32, stands foremost in per 
capita payments to tuberculosis hospitals. Since the State contains 
no tax-supported sanatoria and since many charitable and fraternal 
orders in different sections of the country have established tubercu¬ 
losis hospitals thei'e, support of these institutions can be only in small 


PER CAPITA INCOME 
CLASS OF STATE 

F/PST aUARTCR 
SECOND QUARTER 
THIRD QUARTER 
FOURTH QUARTER 


PER CAPITA PAYMENT (iN DOLLARS) 

0 .10 20 30 40 SO SO .70 



FiouRi* 12 —FbUniatcd annual per capita paymont for care in tubarculobis hospitals, by per capita incomo 

class of State 


measure a responsibility of residents of tlie State. In two other 
States of tho more affluent half, Connecticut and Massachusetts, 
persons pay more than $1 each for support of tuberculosis sanatoria; 
in a few States of the less affluent half, expenditures for the same 
objective are around $0.05. 

SUMMARY 

A digest of tho findings aoeumulatod from tho foregoing investiga¬ 
tions may servo to emphasize tho salient point developed by tho various 
analyses; Pre.=!enco of hospital facilities and utilization of those facili¬ 
ties, as well ns tho sums paid for their maintenance, are to a striking 
degree dependent upon tho purohasuig power of an area. After 
States had been grouped into four economic classes according to 
descending order of average per capita income for the 3-year period 
ending in 1937, hospital faciUtios located in each class were projected 
against the economic background thus provided. It was found that 
regardless of the medical typo of the hospitals or, as a rule, of their 
operating agency, the number of bods per unit of population is roughly 
proportionate to the financial means of the area. Bed facilities in 
general and allied special hospitals are almost two and a half times as 
numerous in tho wealthy States constituting tho first quarter as in tho 
poor ones of the fourth quarter. Practically the same coordination 
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between amount of income and quantity of facilities obtains in the 
distribution of beds for mental and tuberculosis cases. 

' The effect of varying income rates is even more far-reaching. 
A person’s chances to receive hospital care, as well as the oppor¬ 
tunity which hospitals, especially those dependent upon foes from 
patients, have to operate at optimum capacity, arc contingent upon 
the economic status of the area. Despite the fact that illness is more 
commonly an adjunct of poverty than of wealth, it is in the poorest 
States that the fewest patient days per unit of population are reported 
for general and special hospitals. Although no tabular material 
shoving amount of hospitalization has been given here for mental 
and tuberculosis hospitals, it is known that proportionate days of 
care within them are also affected strongly by income rates for a 
designated region. 

Not only on the days of hospital care received per population unit 
is per capita income influential but also on the proportion of beds 
occupied in a given group of hospitals. Inasmuch as most mental 
and tuberculosis hospitals are largely .supported by taxation, they 
are not compelled as are many of the general and special hospitals to 
demand direct payments from patients; hence they are often used to 
capacity and sometimes even beyond the level which assures efi&ciency 
of- operation. Yet they reveal in small measure what the general 
and special hospitals reveal to a marked extent—that the fibnances of 
an area determine the degree to which beds in existing hospitals are 
used. In brief, the situation is that few facilities, limited amoimts of 
hospitalization, and low occupancy are coexistent in areas with meager 
per capita incomes; in areas of increasingly high economic status, 
supply of facilities and extent of their use are on the whole roughly 
proportionate to the enlarged average income. 

Pajrments per individual toward hospital operation show striking 
deviation from one income class of States to another, sometimes 
being four times as great in States of the first class as in those of the 
last class. This interrelationship between payments to hospitals and 
per capita income prevails among institutions of all medical types. 
The foremost question which follows examination of the actual sums 
paid to hospitals is whether or not persons are sharing according to 
their ability the burden of hospital maintenance. Conversion of per 
capita payments into payments per $1,000 income established the 
fact that throughout the several areas total outlays as based on 
income axe remarkably consistent. Of particular import is the uni¬ 
formity, on this basis, of the amounts supplied directly by patients. 
Thus it appears that for the support of hospital facilities persons 
everywhere are paying according to their means, but that from region 
to r^on their achievements are widely different as a result of divergent 
financial capacities. 
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Appendix 

Tablb 1 . —Beds per IfiOO population in general and special hospitals ^ of different 
control, by Stales arrayed in descending order of average per capita income lOSi)— 
37 ^ 


State 

Popu¬ 

lation 

(add 

000)* 

Total 

bods< 

Bods iier 1,000 impulation in hospitals of 
spi'cmod control 

All 

hospitals 

State and 
local gov- 
ermnenls 

Non- 

proilt 

agencies 

Proprio- 

tJiry 

agencies 

United States.. 

129.257 

406,846 

nm 


1.96 

0.35 

First quarter—.. 

46,916 

100,022 

^Vlll 


2.53 

.29 

District of Columbia- 

637 

3,348 



3.60 

.06 

Delaware...— 

261 

809 



2.71 

.06 

New York.. 

12,969 

69,344 



2.90 

.33 

Nevada . 

101 

427 

4.23 

2.70 

1.18 

.35 

California. 

0,164 

27,187 

4.42 

2.14 

1.71 

.54 

Conned Icut____ 

1,741 

6,304 

3.02 

.34 

3.22 

.06 

Rhode Island. 

681 

3,026 

4.44 

1.48 

2.01 

.05 

Massachusetts. 

4.420 

23,137 

5.23 

2.01 

2 80 

.,'{3 

Michigan. 

4,830 

17,116 

3.64 

1.47 

1.86 

.21 

Mai y land. 

1,079 

6,871 

4.00 

1.17 

2.72 

.20 

Illinois. 

7,878 

27,832 

3.63 

.77 

2.62 

.24 

Now Jeisey.—.. 

4,343 

14.849 

3.42 

.79 

2.61 

.12 

Wyoming. 

235 

673 

2.86 

1.65 

.56 

.66 

Second quart or... 

32,034 

107,707 

3.36 

.60 

2.38 

.29 

Montana........ 

639 

2,687 

4.98 

.55 

3.07 

rZ 

Ohio . 

6,733 

19,094 

2 84 

.70 

2.04 


Washlmdion. 

1,668 

6,240 

3.76 

.65 

2 61 


Pennsylvania.. 

10,170 

36,416 

3.48 

.64 

2.73 


Orepou . 

1,027 

3,763 

3.66 

.47 

2.27 

Iv 

Wisconsin. 

2,026 

10,916 

3.73 

.86 

2.61 


Colorado. 

1,071 

4,639 

4.38 

.03 

2 98 


Arizona. 

412 

1.487 

3.61 

.66 

2.67 


M innosota. 

2,662 


4.13 

1.07 



New Ifampshiro. 

610 

2,049 

4.02 

.73 

2.74 


Maine......... 

856 

2,724 

3.18 

.26 

2.08 

.84 

Indiana. 

3,474 

7,761 

2.23 


1.43 

.20 

Third quarter. 

23,900 

60,183 

2.61 

.53 

1.60 

.48 

Florida____ 

1,670 

4,639 

2.72 

1.08 

1.23 

.41 

Utoh. 

619 

1,763 

8.40 

.70 

2.29 

.41 

Idaho___ 

493 

1,400 

2.84 

.88 

1.68 

.88 

Missouri.—. 

3,989 

11,094 

2.78 

.70 

1.86 

.23 

Vermont_^_,_ 

383 

1,149 

3.00 


2J18 


Nebraska. 

1,301 

4,360 

3.19 


1.02 

.00 

Iowa .. 

2,662 

6,966 

2.78 

.55 

1.92 

.26 

Kansas. 

1,864 

4,861 


.88 

2.02 

.20 

New Mexico. 

422 

1,361 

3.23 

.48 

2.:i3 

.42 

West Virginia.. 

1,866 

4,965 

2 66 

.26 

1.20 

1.14 

Texas . 

6,172 

12,232 

1.98 

.45 

.04 

.69 

Virginia. 

2,700 

5,623 

2.04 

.39 


.48 

Fourth quarter. 

27,309 

47,034 

1.72 

.40 

.03 

.39 

Tioulhlnua. 

2,132 

6,008 

2.63 

1.27 

.06 

,40 

South Dakota. 

692 

1,823 

2.63 

.11 

2.06 

.47 

Oklahoma .... 

2,648 

4,246 

1.67 

.32 

.62 

.83 

North Dakota. 

706 

2,144 


.00 

2,77 

.18 

Tennesseo. 

2,893 

4,831 

1.67 

.40 

.88 

.30 

Kentucky_......_ 

2,920 

4,931 

1.69 

.34 

1.08 

.27 

Georgia. 

3,085 

4,783 

1.66 

.64 

.66 


North Carolina. 

3,402 

6,500 

1.80 

.21 

1.41 


South Carolina. 

1,876 

3,002 

1 60 

.50 

.06 


Alabama_ 

2,896 

4,028 

1 39 

.28 

.64 


Arkansas___—. 

2,048 

2,690 

1.26 

.17 

.76 


Mississippi.. 

2,023 

2,648 

1.26 

.22 

.55 

m 


* Sppcial hospitals, as used here, are hospitals furnishing typos of caro which aro closely identifled with 
general medical and surgical service. These hospitals include maternity, industrial, Isolation, oye-oar- 
noso-throat, orthopedic, cliildron's, and others offering similar specialized typos of care. Mental and 
tuberculosis hospitals arc given separate classifleatlon. 

* Average per capita income computed from annual data published by the Bureau of Foreign and J> omestio 
Commerce. Department of Oommereo. 

»Population, as of July 1,1937, estimated by the Bureau of the Census, Department of Commerce. 

< Bed totals represent tabulations of data for Individual hajpitnls published in the Journal of the Ameri¬ 
can Medical Association, vol. IJO, No. 13, Mar, 20, X938. Data for all institutional hospitals and for other 
hospitals operated by Federal agencies are excluded. 
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Table 2. —Patient days of care per IfiOO population in general and special hospitals,^ 
by States arrayed in descending order of average per capita income 19S5-S7 * 



Total pa¬ 
tient (lays 
ofesare^ 


13,217,015 

859,910 

417,600 

284,335 

2,726,186 

281,416 

980,025 

1,626,795 

1,063,610 

233,906 

1,057,040 

2,484,915 

1,351,230 

10,204,095 

1,545,776 

835,070 

767,960 

463,185 

1,118,300 

1,008,720 

1,069,606 

1,618,706 

741,315 

825,995 

425,225 

424,130 


Patient 
days of 
care per 
1,000 



1 Special hospitals, as nsed here, are hospitals fomi^Ing ty]^ of care which are dosoly Identified with 
general medical and smgical serdee. These hospitals include maternity, Industrial, isolation, eye-ear- 
nose-throat, orthopedic, children’s, and others onoring similar specialized types of caro. Montd and 
tuberculosis hospitals are given separate dassifleation. 

s Average per capita income computed from annual data published by the Bureau of Poreign and Do¬ 
mestic Commerce, Department of Commerce. 

* Population, as of July 1, 1937, estimated by the Bureau of the Census, Department of Commerce. 

* Total patient days of care represent tabulations of data for individual hospitals published In the Journal 
of the American Medical Assodation, vol. 110, No. 13, Mar. 26, 1938. Data for all institutional hospitals 
and for other hospitals operated by Federal agencies are exduded. To compute total days of care, the 
average daily census was multiplied by S65. This figure represents a dlght understatement Inasmuch as 
a few hospitals containing approxiinatdy 2 percent of all beds failed to report theh average daily cemsus. 
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Table 3. —Percentage of beds occupied in general and special hospitals,^ by States 
arrayed in descending order of average per capita income 10^5-87 * 
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Table 4. —Estimated annual per capita payment for care in general and special 
hospitals,^ by States arrayed in descending order of average per capita income 
19S5-37 2 


State 

Population 

Per capita payment to hospitals < from specified 
source 



All sources 

Patients 

Taxes 

Other 


127,521 

$3.37 

$2.08 

$0.82 

$0.47 

First Quarter. 

46,346 

6.27 

2.94 

1.64 

.79 

District of Columbia. 

594 

6.38 

4.22 

1.26 

.91 

Delaware. 

256 

3.67 

2,02 

.91 

.61 

Now York_ 

12,890 

6.63 

3.28 

2.10 

1.16 

Nevada-- 

99 

7.04 

3.81 

1.40 

1.74 

California. 

5,907 

6.67 

8.08 

2.16 

.41 

Connecticut. 

1,717 

4.61 

3.02 

.61 

.88 

Rhode Island. 

681 

6.70 

2.77 

.86 

2.07 

Massachusetts.. 

4,376 

7.06 

3.94 

1.50 

1.61 

Michigan. 


4.72 

3. OS 

1.38 

.26 

Maryland.. 

1,669 

3.70 

2.06 

.06 

.74 

Illinois... 

7,817 

8.20 

2.16 

.72 

.32 

New Jersey..— 

4,288 

4 33 

2.20 

1.68 

.66 

Wyoming. 

232 

2.81 

2.03 

.58 

.20 

Second quarter- 

31,725 

3.25 

2.02 

.77 

.46 

Montana__ 

631 

3.64 

2.99 

.36 

.29 

Ohio. 

6,707 

3.30 

2.04 

.73 

.53 

Washington. 

1,633 

3.34 

2.47 

.65 

.22 

Pennsylvania. 

10,007 

8.07 

1.56 

.87 

.64 

Oregon. 

1,008 

3 02 

2.46 

.47 

.09 

'Wi^nsin....... 

2,908 

3.68 

2.39 

1.04 

.25 

Colorado. 

1,062 

4.40 

2.62 

.97 

.90 

Arizona. 

400 

3 03 

LBS 

.66 

.50 

Minnesota. 

2,627 

4.16 

2.78 

1.04 

.31 

New Hampshire. 

602 

8.87 

2.82 

.38 

.07 

Maine-- 

845 

3.10 

229 

.31 

.60 

Indiana. 

3,429 

2.20 

1.60 

.45 

.15 

Third quarter.-. 

23,626 

2.16 

1.62 

.31 

.22 

Florida........- 

1,614 

2.37 

1.56 

.62 

.20 

Ftah. 

615 

3,05 

2.30 

.60 

.10 

Idaho. 

479 

2.31 

1.96 

.32 

.03 

Missouri. 

3,913 

2.75 

L93 

.16 

.67 

Vermont... 

377 

2.66 

1.96 

.08 

.52 

Nebraska- 

1,364 

2.36 

L89 

.37 

.10 

Iowa-- 

2,534 

2.38 

1.67 

.57 

.14 

Kansas. 

1,878 

2.14 

1.68 

.39 

.07 

Now Mexico_ 

422 

1.76 

1.29 

.03 

.43 

West Virgmia. 

1,816 

2.16 

LR7 

.09 

.20 

Texas. 

6,077 

1.05 

1.28 

.27 

.10 

Virginia. 

2,637 

1.73 

1.37 

.25 

.11 

Fourth quarter. 

26,824 

1.40 

.96 

.27 

.17 

Louisiana. 

2,120 

1.90 

.92 

.97 

.10 

South Dakota_ 

692 

1.87 

1.56 

.15 

.17 

Oklahoma... 

2,500 

1.30 

1.27 

.06 

,03 

North Dakota. 

700 

1.98 

1.65 

.80 

.03 

Tennessee. 

2,824 

1.70 

1.11 

.30 

.29 

Kentucky. 

2,846 

1.42 

.01 

.34 

.17 

Georgia. 

3,036 

1.64 

1.04 

.48 

. 12 

North Carolina.. 

3,417 

1.65 

1.06 

.16 

.31 

South Carolina__ 

l,8i0 

1.17 

.09 

.17 

.31 

Alabama___ 

2,834 

LOS 

.90 

.01 

.08 

Arkansas. 

1,909 

.74 

.46 

.00 

. 19 

Missksippi.. 

2,008 

.67 

.49 

.17 

.01 


1 Special hospital, as used hero, are hosi^itals fumishinj? typos of care which are closely identified with 
gneral medical and service. Tho.se hospitals Include niatemity, industriul, isolation, eye-t‘ar-nose- 
throst, orthopedic, children’s, and others offering similar spoeiallaed types of care. Mental and tuberculosis 
hospitals are given separate classIfleatioD. 

Co^e^^ De^menUfCoi^mrco*^ annual data published by the Bureau of Foreign and Domestic 
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Table 6.— Estimated annual payment per $lfi00 income within State for care in 
general and special hospitals,^ by States arrayed in descending order of average 
per capita income 19S5-S7 * 


state 


TJnltcd States. 


First duartor. 

District of Columbia, 

Dela^^nro. 

Now York- 

Nevada . 

California. 

Connecticut_ 

Rhod<‘ Island_ 

Massachusetts_ 

Michifian. 

Maryland.. 

Illinois. 

Now Jersey_ 

Wyoming. 


Second anarter. 

Montana. 

Oliio. 

Washinpton. 

Pennsylvania_ 

Oregon. 

Wiftconfln. 

Colorado. 

Arizona. 

Minnesota. 

New llamiwhiro. 

Maine. 

Indiana_ 


Third quarter. 

Florida_.... 

Utah. 

Idaho_ 

Missouri_ 

Vermont- 

Nobraska.._ 

Iowa- 

Kansas. 

Now Mexico... 
West Vlrginia-- 

Texas. 

Virginia. 

Fourth quarter- 

Ixiufsiana . 

South Dakota.. 

Oklahoma. 

North Dakota- 

Tonnessee. 

Kentucky. 

OeorKla . 

North Carolina, 
South Carolina. 

Alabama. 

Arkansas. 

Mississippi- 


Total 
Income 
within 
fitnlcJ 
1036 (add 
000,000) 

Payment to hospitals < per $1,000 Income within 
Slate Iroin hpcciflcci .source 

All sourcOiS 

Patients 

Taxes 

Other 

$67,308 

$7.40 

$4.03 

$1.82 

$1.04 

28,887 

8.42 

4.70 

2.47 

1.26 

026 

0.00 

4.01 

1.19 

.86 

101 

4.78 

2.71 

1.21 

.86 

9,047 

8.73 

A39 

2.80 

1.64 

09 

10.00 

6.46 

2.12 

2.40 

8,903 

8.51 

A03 

3.22 

.60 

i,mi 

7.17 

4.80 

.97 

1.40 

418 

9.30 

4.52 

1.40 

3.38 




2.48 

2.G8 

2,412 

9.23 


2.70 

.61 

883 

7.11 

8.90 

1.82 

1.30 

4,024 

6.21 

4.19 

1.40 

.62 

2,283 

8.14 

4.14 

2.07 

1.03 

122 

6.36 

8.88 

1.10 

.88 

14,630 

7.10 

A 41 

1.68 

1.01 

270 

7.01 

A77 

.60 

,66 

8,208 

6.78 

A20 

1.60 

1.0S 

ITt 

7.02 

6.20 

1.36 

.46 

4,709 

6.44 

8.27 

1.83 

1.34 

461 

6.76 

6.61 

1,04 

.21 

1,812 

a 16 

6.30 

2.30 


472 

10.09 

6.88 

2.18 

Sr 

177 

6.93 

4.80 

1.47 


1,112 

9.83 

6.67 

2.47 


228 

8.62 

6.20 

.84 


808 

7.11 

6.23 

.73 


1,280 

6.86 

A24 

1.21 


8,252 

6.16 

A64 

.88 

.r4 

016 

6.20 

4.06 

1,62 

.62 

197 

7.98 


1.48 

.21 

170 

a 16 

6.24 

.86 

.07 

1,636 

7.02 

AOS 

.89 

1.70 

146 

6.60 


,21 

1.36 

493 

6.52 

6.24 


.27 

921 

6.66 

A 61 

1.67 

.38 

008 

6.01 

A 71 

1.09 

.21 

141 

5.22 

8.84 

.10 

1.28 

000 

6.66 

A 67 

.29 

.61) 

1,988 

5.12 

8.96 

.84 

.82 

798 

5.71 

A 62 

.82 

.87 

6,199 

6.06 

4.18 

1.16 

.72 

623 

6.77 

8.1$ 

A 30 

.34 

188 

6.00 

A 78 

.64 

.63 

661 

6.16 

A 82 

.22 

.11 

178 

7.80 

6.48 

1,21 

.11 

693 

6.94 

4.63 

1.22 

1,19 

686 

6.89 

8.76 

1.43 

.70 

741 

6.72 

A26 

1,97 

.66 

812 

6.61 

A 46 

.63 

l.Ai 

891 

6.49 

A26 

.78 

1.46 

539 

6.08 

A 21 

.06 

.41 

867 

A16 

2.60 

.48 

100 

881 

4.06 

2.98 

1.02 

.00 


I Special hospitals, as used hero, are hospitals jhamiRhing types of care which are closely Identified with 
general medical and surgical service. These hospitals Include maternity, Industrial, Isolation, eye-ear- 
nose-throat, orthopedic, children’s, and others ofTex^ similar specialized types of care. Mental and tuber- 
ouloeip hoapitals are given separate olassiflcatlon. 

> Average T^r capita income computed from annual data published by the Bureau of Foreign and Domestic 
Commerce, Department of Commerce. 

»Natham Robert R., and Martin, John L,: State Income Payments, 1929-87. Bureau of Foreign and 
Domestic Commerce, Deportment of Commerce. 

<Pennell, Elliott H., M!^ountln, Jos^h W.^and Pearson, Kay: Business Census of Hospitals, 193iS, Gen¬ 
eral Report. Supplement 164 to the Public Health Reports, u . B. Government Printing Oflace, 1939. 
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Table 6. —Beds per 1,000 population in mental hospitals of different control, by 
States arrayed in descending order of average per capita income 1935-S7 ' 


Beds per 1,000 population in 
hobpltals of spociuod control 


State and Nongov- 
eminental 

ijiwua ornments agencies 



1 Average per capita income computed from annual data published by the Bureau of Porolgn and Domes¬ 
tic Commerce, Department of Commerce. 

»Population, as of Jidy 1,1037, estimate by the Bureau of the Census, Department of Commerce. 

I toto represent tabulations of data for individual hospitals published tn the Journal of the Amer¬ 
ican Medical Asw^tlon, voL no. No. 13, Mar. 26. 1938. Data tor all hospitals operated by Federal 
agencies are excluded. 

















































































































































































843 


May 10,1040 


Table 7. —Percentage of beds occupied in mental hospitals, by fitates arrayed in 
descending order of average per capita income ^ 



United States.629,918 fiW, 823 

First quarter. 240,845 214,439 

IMstiiel ol Oolumbla— f)(M» 557 

Delaware. 1,557 l,4S;i 

New York. 89, OHO 87,111 

Nevada. 332 SKll 

California. 28,027 28,00(1 

Connect ieiit. 9,418 8,883 

Bhode Island. 8,400 J^27S 

Mossaehiwotts. 28,315 27,738 

Michltjun. 20,802 20,707 

Maryland. 8.431 a 124 

niinols. 86,209 86,084 

New Jersey. 22^ 092 21,22t() 

Wyoming. 914 887 

Second quarter. 184,279 129,053 

Montana. 1.900 


14, 702 13,709 

4.740 4,891 

900 m 
13.428 13,010 



Third nuart er. 76,706 

Florltla. 4,st9 

X^tah. 1,392 

Idaho. 1,4(*0 

Missouri.. 14,071 

Vermont. 2,160 

Ntihraska. 5,324 

Iowa . 10,573 

Kansas. 6,912 

Now Mexieo. 856 

West Virginia. 8,9(t4 

Texas. 14.867 

Virginia. 10,836 

Fourth quarter. 69,028 

I,.onisInna . 7,009 

South Dakota. 2,8tMJ 

Oklahoma. 8,262 

North Dakota. 8,074 

Tennessee. 6,008 

Kentucky. 7,006 

Georgia. 7,644 

North Carolina_ 7,666 

South Carolina.. 4,846 

Alabama. 6,064 

Arkansas . 4,021 

Mississippi. 4,070 


»Average per caplf a Ineonie computed from annual data published by tho Bureau of Foreign and Domestic 
Commereo, Tlopartment of Commerce. 

> Bod totals ropresont tabulat Inns of data for individual hospitals published In the Journal of the Aniorlean 
Medical Association, vol. 110, No. 13, Mar. 26, 1938. Data for hospitals operated by Federal agencies are 
excluded. Only beds in hospiUds tliat reported satisfactory information regarding average daily census are 
employed here. 

Table 8. —Estimated annual per capita paymerU for care in mental hospitals, by 
States arrayed in descending order of average per capita income 1935-^7 ^ 



Fopulsr cap- 
hospitals# 



' Average per capita income computed ftom annual data published by the Bureau of Foreign and Domes- 
tic Oommorco, Department of Oommoroo. . _ ^ ^ ^ 

# Poimlation, as of July 1,1986, estimated by the Bureau of tho Constos, Department Omme^ 

»Pennell, Elliott n., Mountln. Joseph W., and I’carson, Kay: Business Census of Hospitals. 1986, Oea- 




4 Withheld to avoid dlsdoaure of confidential inforxnatlon. 
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Table 9. —Beds peT* IfiOO ^population in tuborculosis hospitals of diffovent control^ 
by States arrayed in, descending order of average per capita income 19S5-S7 ^ 


State 


United States. 

First quarter... 

District of Columbia, 

Delaware- 

New York_ 

Nevada. 

California- 

Connecticut- 

Rhode Island_ 

Massachusetts- 

Michigan_ 

Maryland- 

Illinois. 

New Jersey_ 

Wyoming_ 

Second quarter- 

Montana_ 

Ohio. 

Washington- 

Pennsylvania_ 

Oregon. 

Wisconsin_ 

Colorado- 

Arizona. 

Minnesota_ 

New Hampshire- 

Maine- 

Indiana_... 


Third quarter.—, 

Florida_ 

Utah_ 

Idaho. 

Missouri. 

Vermont_ 

Nebraska_ 

Iowa_ 

Kansas.. 


New Mexico_ 

West Virginia. 

Texas. 

Virginia_ 


Fourth quarter- 

Louisiana. 

South Dakota.. 

Okbhoma. 

North Dakota.. 

Tennessee. 

Kentucky. 

Georgia_ 

North Carolina. 
South Carolina. 

Alabama_ 

Arkans<is. 

Mississippi_ 


Population 
(add 000)^ 

Total 

beds> 

Beds per 1,000 population in 
hospitals of specided control 

All 

hospitals 

State and 
local gov¬ 
ernments 

Nongov¬ 

ernmental 

agencies 

129,257 

70,e84 

0.55 

0.43 

0.12 

45,915 

85,008 

.78 

.61 

.17 

627 

700 

1.11 

1.11 


201 

224 

.86 

.77 

.09 

12,969 

101 

10,305 

.80 

.59 

.21 

6,164 

4,^4 

.73 

.46 

.26 

1,741 

1,925 

1.11 

.90 

.16 

681 

786 

1.15 

1.00 

.15 

4,426 

4,388 

.99 

.77 

.22 

4,830 

4,027 

.83 

.64 

.19 

1,679 

1,240 

.71 

.68 

.16 

7,878 

8,911 

.50 

.40 

.10 

4,343 

3,036 

.91 

.80 

.11 

235 

33 

.14 

.14 


32,034 

18,161 

.67 

.41 

.13 

539 

200 

.37 

.37 


6,733 

3,814 

.49 

.43 

,06 

1,658 

1,004 

.61 

.52 

.09 

10,176 

4,285 

.42 

.81 

.11 

1,027 

575 

.56 

.60 

.06 

2,926 

2,142 

.73 

.69 

.04 

1,071 

1,719 

1.60 


1.60 

412 

674 

1.39 

.33 

1.06 

2,652 

2,084 

.78 

.76 

.02 

510 

240 

.47 

.27 

.20 

856 

486 

.57 

.53 

.04 

8,474 

1,529 

.44 

.44 


23,999 

8^689 

.86 

.30 

.06 

1,670 

607 

.36 

.35 

.01 

519 





493 





3,989 

2,014 

.60 

.44 

.06 

383 

204 

.53 

.33 

.20 

1,364 

100 

.12 

.12 


2,552 

800 

.31 

.81 


1,864 

420 

.23 

.23 


422 

385 

.91 

.15 

.76 

1,8()5 

761 

.41 

.87 

.04 

0,172 

2,128 

.35 

.25 

.10 

2,706 

1,210 

.45 

.42 

.03 

27,309 

7,836 

.20 

.24 

.05 

2,133 

826 

.15 

.a>i 

.10 

602 

192 

.28 

.28 


2^548 

807 

.32 

.31 

.01 

706 

405 

.67 

.57 


2,893 

1,075 

.87 

.26 

.11 

2,920 

683 

.23 

.23 


8,085 

603 

.10 

.18 

.01 

3,493 

1,676 

.45 

.33 

.12 

1,876 

578 

.31 

.27 

.04 

2.805 

301 

.14 

.11 

,03 

2,048 

707 

.35 

.35 


2,023 

495 

.24 

.22 

.02 


* Average per capita Income computed from annual data published by the Bureau of Foreign and Domea* 
tic Commerce, Department of Commerce. 

»Population, as of July 1,19^7, estimated by the Bureau of Ihe Census, Department of Commerce. 

> Bed totals represent tabulations of data for individual hospitals published m the Journal of the American 
MMiral Association, vol. 110, No. 13, Mar. ^ 1938. Data for hU hoapithls operated by Federal agencies are 
excluded. 
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Table 10 .—Beds in tuberculosis hospitals and in tuberculosis departments of general 
hospitals per death from tuberculosis {aU forms)^ by States arrayed in descending 
order of average per capita income 1935-8'/ ^ 



i Ayeras6 por capita Inoome computed from annual data published by tho Bureau of Foreign and Do¬ 
mestic Oonmicroo, Depart ment o! Commerce. 

1 Vital Statistics—Si) 00 lal EeportSi vol. 7, No. 26, Mar. 28,1839. Bureau of tho Census, Department of 
Commerce. 

t Tuberculosis Tlospltal and Sanatorium Directory, 1038. National Tuberculosis Association. Data for 
all hospitals operated by Federal agencies ore excluded. 
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Tablei 11 .—Percentage of beds occu'pied in tuberculosis hospitals^ by States arrayed 
in descending order of average per capita income 19S6-S7 i 



1 Average per capita income computed from annual data publi&hed by the Bureau of Foreign and Domes- 
tic Oommeroe, Department of Commerce. 

> Bed totals represent tabulations of data for Individual hospitals publishod In the loumal of the American 
Medloid Association, vol. 110, No. 13, Mar. 20,1938. Data for hospitals operated by Federal agoueies are 
excluded. Only beds in hospitals that reported satisfactory information regarding averago daily census 
are employed here. 

Table 12 . —Estimated annual per capita payment for care in tuberculosis hospitals, 
by States arrayed in descending order of average per capita income 19S^t-37 * 


Popula- 


Popula- Pcrcapito 


United States_ 127,521 

First quarter.. 46,346 

District of Columbia_ 594 

Delaware. 256 

New York_ 12,890 

Nevada__ 99 

California.. 6,997 

Connecticut__ 1,717 

Rhode Island_—6S1 

Massachusetts_ 4,375 

Michigan_ 4,731 

MaryUnd_ 1,609 

Illinois. 7,817 

New Jersey_—_ 4,2^ 

Wyoming__ 233 

Second quarter_ 81,726 

Montana. 631 

Ohio_ 6,707 

Wa^^hinrton_ 1,633 

Pennsylvania_ 10,067 

Orogod_ 1,003 

Wisconsin_ 99OS 

Colorado_ L062 

Arizona_ 406 

Minnesota_ 2,627 

New Hampshire_ 502 

Maiiuj- 846 

Indiana. 8.429 


Third quarter... 

Florida. 

Ulah. 

Idaho.—_ 

Missouri_ 

Vermont. 

Nebraska. 

Iowa. 

Kansas. 

Now Mexico_ 

West Virginia. 

Texas. 

Virginia_ 


Fourth quarter. 26,821 

I»ouisiaua. 2,120 

South Dakota. 092 

Oklahoma . 2,509 

North Dakota_ 700 

Tonnossoo. 2,831 

Kentucky_ 2,816 

Georgia.. 3,035 

North Carolina_ 3,417 

South Carolina_ 1, sio 

Alabama. 2,834 

Arkansas_ 1,999 

Mississippi_ 2,008 


1 Average per capjja income computed from annual data published by the Bureau of Foreign and Do- 
mesUe Commerce, Depaitment of Commerce. ** u* 

» Census. Department of Commerce. 

Penn^, Elliott H., Mountin, Joseph W., and Pearson, Kay: Business Census of ITosultals. 1035. 
Qenerel Import. Supptenoeut IM to the labile Health Reports. U. S. Government Printing Oihee, 1939. 

Tt)y Federal a-encies are excluded. jrrmtms vmce. iws. 

* W ithhe ld to avoid disclosure of confid^ti^ Information. 
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NATIONAL HOSPITAL BILL REPORTED OUT OP COMMITTEE 


On April SO, 1940, the Senate Committee on Education and Labor 
reported favorably on the National Hospital Bill, and recommended 
that the bill pass as amended. 

The bill as reported (which is a substitute for the orig:inal bill, the 
title of which was changed to “Hospital Construction Act of 1940”) 
provides for a limited Federal program of hospital construction and 
leasing, equipment, and for assistance toward the maintenance of 
such hospitals. 

The fundamental purpose of tho bill is to assist “States, counties, 
health or hospital districts, and otlior subdivisions of the Stales in 
providing better health and medical services through the construction, 
improvement, and enlargement of needed hospitals, especially in rural 
communities and economically depressed areas.” 

Tho principal findings and conclusions of tho Committee, upon 
which tho recommendation of tho bill is based, may be summarized in 
brief as follows: 

Among the coimties of tho United States, 1,338, with a total popu¬ 
lation of 17,000,000, do not have a registered general hospital. Re¬ 
moteness from metropolitan centers, a small percentage of urban 
population, and a low tax income characterize these counties. 

It is in those communities, without adequate hospital facilities and 
without evidence tliat in tho normal course of events private hospital 
construction will ever moot community needs, that the provisions of 
tho bill will apply. 

All areas of tho country should have the protection of modem public 
health services and opporUmity for adequate care in sickness. 

The groat dillorences in the economic ability of the States and 
communities to provide and operate hospitals should be equalized. 

The Committee finds, “on tho basis of incontrovertible evidence, 
that without a reasonable amount of Federal assistance to tho States 
for tho construction of public hospitals, it cannot bo expected that 
there will over bo any fair degree of equality in the location of such 
facilities.” 

Tho bill authorizes six annual appropriations of $10,000,900, the 
fimt, for tho fiscal year 1941, to be used for tho construction of needed 
hospitals, and the subsequent appropriations to be used as grants to 
States, coimties, health or hospital districts, alone or in combination, 
for the improvement and enlargement of needed hospitals, and to 
assist in the maintenance of any such hospitals and the training of 
personnel. 

It also authorizes the appropriation, for the five fiscal years begin¬ 
ning with the fiscal year 1947, of such sums as may be necessary 
during such period for hospital maintenance grants. 

221742'—40-4 
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The bill provides that the act is to be administered by the Surgeon 
General of the Public Health Service, subject to the direction and 
supervision of the Federal Security Administrator. The Surgeon 
General is authorized to consult 'with other Federal health and welfare 
agencies and to perform certain specified important functions in 
coimection with the operation of the Act, after consultation with the 
National Advisory Hospital Council. 

The bill provides for the creation of the National Advisory Hospital 
Council, consisting of nine membei-s. This Coimcil is given the power 
to pass on all hospital construction projects under the appropriation 
made for the fiscal year 1941 and is subsequently vested with ad'nsory 
power only. 

In a message to Congress on January 30,1940, the President recom¬ 
mended the passage of enabling legislation and an appropriation for the 
construction of small hospitals in needy areas of the coimtiy, '^especi¬ 
ally in rural areas not now provided with them.^' In that message he 
stated that, “Hospitals are essential to physicians in giving modem 
medical service to the people. In many areas present hospital facilities 
are almost nonexistent. The most elementary needs are not being 
met.'' 

In the course of the hearings on this proposed legislation it devel¬ 
oped that the support of the basic purposes was practically unanimous. 

DIPHTHERIA AND DIPHTHERIA IMMUNIZATION IN 
ENGLAND AND WALES 

The British Ministry of Health has recently issued a memorandum 
recommending that the advantages of immunization against diphtheria 
be brought to the notice of parents of children over 1 year of age so 
that requisite consent may be secured for the immxmizing procedure.^ 
The memorandum recommends dispensing with the Schick test in 
routine immuniz ation. It points out that, in districts where diphtheria 
is endeimc, the infection is disseminated, with the result that a large 
proportion of the population becomes immunized before the end of 
school life, but at a heavy cost in sickness and death, whereas artificial 
immunization, when properly performed, involves no risk. 

The Ministay points out that the experience of the United States 
and Canada shows that, if three-fourths of the children at each age 
below 15 were immune and if this levd should be maintained year 
by year, diphtheria would be practically eliminated. 

Immunization in Great Britain has never been practiced on as large 
a scale as it has in the United States and Canada. In 1938 England 
and Wales had twice as many cases of diphtheria as the United States 
and 15 per cent more deaths from the disease, with less than one-third 

* IToreiga Lettei>-rondoii. J. Am Med. Aasoo, 114:1470 (Apr. 13,1940). 
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the population. In that year England and Wales, with approximately 
41,000,000 population, recorded 65,008 cases and 2,931 deaths, as 
compared with 30,508 cases and 2,500 deaths in the United States 
(130,000,000 estimated population). 

For cliildren under 8 years of ago, a dose of 0.1 cc. of alum-precipi¬ 
tated toxoid followed after 4 weeks by 0.5 cc. is recommended. For 
older children and adults, the first dose of 0.1 cc. serves to detect 
imusual sensitiveness. Two further similar doses are advocated at 
intervals of 2 or 3 weeks; but if the person is not unduly sensitive, the 
same procedure as that for younger children is advised. A Schick 
test is recommended not less than 2 months after the last injection. 


COURT DECISION ON PUBLIC HEALTH 

Pollution of city water supply ,—(Mississippi Supreme Court, Di¬ 
vision A; Carey-Reed Co,, Inc., v. Farmer, 192 So. 48; decided No¬ 
vember 20, 1939.) An action was brought to recover damages for 
injuries alleged to have resulted from drbxking water from a city 
supply which the plaintiff claimed had become polluted through the 
negligence of a company engaged in laying a concrete paving on a 
highway between two municipalities about three nodles apart. The 
evidence for the plaintiff tended to establish, among other things, the 
following: A bayou ran through the city of Cleveland on south tlirough 
the town of Boyle, which bayou received the greater part of the sewage 
from both places and the residences between them and was, therefore, 
highly polluted at all times. The company had a water line which, 
while the work was going on near Cleveland, was connected with 
that city^s water supply. When the work had progressed for such a 
distance from Cleveland that the pressure from that city's water main 
was insufficient to supply the required amount of water, the company, 
without the knowledge or consent of the authorities of Cleveland, 
extended its line to the bayou and installed a force pump at Boyle, 
after which the company had an unbroken water line from the force 
pump at Boyle to the water main at Cleveland. The company failed 
to install a safety valve at the proper place in the line to prevent the 
water from the bayou being pumped into the Cleveland water 
supply. On a certain date the pump at Boyle ran all night, its pres¬ 
sure gauge registering 125 lbs. while the pressure at the fireplug at the 
Cleveland end did not exceed 40 lbs. On ascertaining for the first 
time that the company's water lino was connected with both the 
Cleveland main and the bayou, the water commissioner of Cleveland 
immediately disconnected the line at the fireplug and when this was 
done the water from the pipe coining from Boyle had sufficient pres¬ 
sure to throw a stream a distance of from 10 to 15 foot. A survey 
showed that, out of 366 people in the area surrounding the fire hydrant, 
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157 were sick, and the conclusion reached by the health authorities 
was that the sickness was acute gastroenteritis caused by polluted 
water. 

The evidence on behalf of the company was contradictory of some 
of the material evidence necessary to support the plaintiff's case but 
there was a verdict for the plaintiff for $3,000 and the company ap¬ 
pealed from the judgment thereon. 

The appellant argued that it was entitled to a directed verdict 
because the evidence fell short of tending to establish negligence in 
a substantial way. The supreme court said that the question was 
whether the appellant negligently polluted the water in the water 
main in the area surrounding the city fire hydrant to which appel¬ 
lant's water line was attached. Stating that it was of the opinion 
that the question should be answered in the aflSrmative, the court 
said it reached that conclusion upon the following considerations: 

* * * The bayou water was so polluted as to be unfit for human consump¬ 
tion; it was dangerous to the health of those drinking it. Its contamination was 
suflaoient to cause the character of ailments suffered by appellee and others in the 
affected area. Appellant is bound to have known, as everyone did, that the bayou 
was a sewage receptacle to a large extent of the city of Cleveland and the town of 
Boyle, as well as along the way between the two places. Appellant must have 
known that greater pressure at the pump end of its water line tlian at the other 
end would result in forcing the bayou water into Cleveland’s water supply. The 
fact, which was undisputed, that the outbreak of sickness was confined alone 
to the area around the Cleveland connection of the pipe line and the balance of 
the inhabitants of the city were unaffected, is strong evidence that the pollution 
was from the bayou water and not from any other source. The evidence showed 
that by the installation of a safety valve, which would have cost little, the possi¬ 
bility of the city water being contaminated by the bayou water would have been 
avoided. ♦ ♦ ♦ 

In affirming the judgment the appdlate court also stated that 
‘'Although the verdict seems large, we cannot say with absolute con¬ 
fidence that it is so large as to evince passion or prejudice on the part 
of the jury." 


DEATHS DURING WEEK ENDED APRIL 20, 1940 


[From the We^y He^th Index, Issued by the Bureau of the Census, Department of Commerce] 



Week ended 
Apr. 20,1940 

Correspond¬ 
ing week, 1639 

Data firom 88 large cities of the United States: 

Total dftfiths- ______ 

8,784 

8,931 

149,774 

444 

638 

8,198 

65,744,828 

12,840 

10.2 

10.7 

8,967 

Avara^ for 8 prfnr yAftrg__.__ __ . _ _ 

'Tnt*! fcst ih waaTtb nf year. __ _ _ 

140,959 

521 

Dftftths rnidflf 1 of flga. 

AviRTAge for 8 prW ynan ^ 

Deaths under 1 year of age, first 16 we^ of year_ 

Data firom industrial insurance cmnpames: 

PpUeiAi? in ^ _ _ 

8,758 

67,479,816 

11.7 

Number of claims, _ _ ^ 

Death daiins per 1,000 i>ohoies in force, annual rate_ 

Death dalma per 1,000 policies, first 16 weeks of year, ftTimmi rate^ 
















PREVALENCE OF DISEASE 


No health departmentf State or locals cart effectively pr(vcnt or control disease withoui 
knowledge of when, where, and under what conditions caaes are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MAY i, 1940 

Summary 

The incidonco of each of tho nine comniunicablo diseases reported 
weekly by telegraph by the State health officers remained low for the 
week ended May 4,1940. Reports show decreases for diphtheria, in¬ 
fluenza, scarlet fever, and whooping cough, slight increases for measles, 
meningococcus meningitis, smallpox, and typhoid fever, with polio¬ 
myelitis unchanged, as compared with tho preceding week, and all 
except influenza are below the 5-yoar (1935-39) median expectancy 
for tho current week. 

For tho country as a whole tho incidonco of smallpox this year has 
been the lowest on record. For the week ended May 4, there were 
95 cases reported (11 in Alabama, 13 in Iowa, 12 in Oklahoma, and 
18 in Texas) as compared with 296 in 1939, 454 in 1938, and a 
6-year median expectancy of 252. Only 115 cases of typhoid fever 
were reported for tho current week (24 in Ohio), as compared with the 
5-ycar median of 132. 

Tho number of deaths in 88 lai^o cities, as reported to tho Bureau 
of tho Census for tho current week, was 8,458 as compared with 8,484 
for tho preceding week and with a 3-ycar (1937-39) average of 8,268. 

The infant mortality m tlieso 88 largo cities has been unusually 
favorable this year. For tho current week, 491 deaths of infants 
under 1 year of ago were reported, as compared with 504 last week and 
with a 3-yoaj average of 513. Tho total number of mfant deaths for 
the first 18 weeks of this year, ended with the week of May 4, was 
9,193 as compared with 9,727 last year and with a 3-year average of 
9,745. 


(861) 
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Telegraphic morbidity repot ts from State health officers for the week ended May 4i 
1940 , and comparison with corresponding week of 1939 and 6~year median 

In these tables a zero indicates a definite report, while loaders imply that, although nono were reported, 
COSOS may have occurred. _ 


Diphtheria Influenza IMoaslcs ^^ingocoocus°“' 
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Telegraphic morbidity reports from State health officers for the week ended May 4f 
1040 , and comparison with corresponding week of 1939 and 9~year median —Con. 


PoliomyoUlIs 


Typhoid and para* 
typhoid fov(‘r 


Division and State onded— 


Maine. 

New Hampshire 

Vermont. 

Massachusetts, 
Rhode Island -- 
Connecticut- 


Now York.... 
Now Jersey-. 
Pennsylvania 



See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended May 
1940 , and comparison with corresponding week of 1939 and 6-year median —Con. 


Division and State 

Whooping cough 

Division and State 

Whooping cough 

Week ended— 

Week ended— 

May 4, 
1940 

May 6, 
1930 

May 4, 
1940 

May C, 
1939 

KBW BNG. 



BO. ATL^—continued 



Maine .. 

26 

67 




New Hampshire_ 

11 

0 

South Carolina_ 

27 

09 


35 

33 

Oeorgift* _ 

21 

39 


166 

154 

Florida._ _ 

7 

69 

Ehodo Island_ 

17 

63 




Connecticut -- 

11 

46 

X. so. CBM. 



Mm. ATL. 



Kentucky_ __ 

123 

6 




Tennessee_ __ 

47 

40 

Npw York _ 

279 

446 

Alaharna» _ 

35 

40 


124 

265 

MLRsissippl I8_ _ - 


Pennsylvania_ 


827 







W. SO. CBM. 



B. MO. CBM. 






Ohio _ 

173 

157 

ArVonsftS .. _ _ _ 

80 

14 

T'n^^ift'nft _ _ 

27 

59 

Xiouisianat ^ _ _ 

13 

6 

UliflOifl ^ 1- _-r _ 

98 

198 

Okjflhoma^ ___ _ 

87 

4 

Micblgftn * T ^ _ _ 

167 

143 

- 

291 

139 

Wisconsin___ 

143 

139 







MOX7MTAIM 



W. MO. GEM. 









Montana_ 


4 

Minnesota_ 

18 

80 

Idaho.—-- 

s 

0 

Iowa..—..— 

'M’ {aannrt 

38 

11 

10 

15 

Of^ftrftdc^ __ 

4 

4 

2 

60 


7 

4 


50 

41 

Booth ‘nAlrotf-__ 

1 

1 


11 

13 


9 

2 

TTtfth 1 ^ _ _ 

153 

47 

- _ 

irnTIMR n-n-TT 

40 

82 






BAcme 



SO. ATL. 









Washington_...- 

64 

27 

'npin.iB'are_..._—_ 

17 

10 

Orpgon ♦ _ _, 

20 

15 


142 

24 

nali?hm!A ___ 

854 

262 

TUst' nf finl 

4 

28 



Virrinift 

32 

61 

Total 


3,555 


33 

20 



67 

285 

lAweaks^ _ _ „ 

55,202 

72,626 






J New York City only. 

»Period ended earlier than Saturday. 

> Typhus fever, we^ ended May ^ 1940, 20 cases as follows: North Carolina, 1; Georgia, 6; Alabama, 3; 
Miss^ppi, l; Louisiana; 2; Texas, 7. ^ 

A Bodcy Mountain sported fever, week ended May 4^ 1940, 5 cases as follows; Wyoming, 8; Oregon, 2 l 
I Colorado tick fever, week ended May 4,1940, Colorado, 2 cases. 

• Two cases of smallpox were reported in Oallfomia durmg the week ended Apr. 6^ 1940^ instead of no oases 
as shown in the Public Health Beports of Apr. 12, p. 659. 
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WEEKLY REPORTS PROM CITIES 


City reports for week ended Apr, iSO, 19^0 

This table summarizes the reports n^cxilvefl weekly from a tH'leclerl list of 140 cities for the purpose of 
showing a (sroas section of tho current urban inchlenco of the coiuniunlwihlo {lisoiisea listed in tho table. 
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City reports for week ended Apr. BOt 1940 —Continued 


DIph- Influenza Sa^ gmall- Tuber Deaths, 

State and city theria-i- sics monia pox c^osls aU 

^ eases Cases Deaths Ss S Sff 


Iowa: 

Cedar Haplds 
Davenport-.- 
Dcs Molnos-- 
SIoux City- — 

Waterloo- 

Missouri: 

Kansas City— 

St. Joseph_ 

St. Louis_ 

North Dakota: 

Fargo. 

Grand Forks. 

Minot.- 

South Dakota: 

Aberdeen- 

Sioux Falls— 
Nebraska: 

Lincoln_ 

Omaha_ 

Kansas: 

Lawrence- 

Topeka-- 

Wfchita. 
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City reports for week ended Apr, 20, 1940 —Continued 


May 10, 1040 



SSncephalUi^ epidemic or ?«fAar^c.—Oases: New York, 1; Oolumbufl, 1; Wichita, 2. 
PeZZobra.—Oases: Ohazloston, S. 0., 8; Birmingham, 1. 


^ns 

























































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Week ended April 6, 1940 .— 
During the week ended April 6,1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bnins- 

wick 

Que- 
1 bee 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 




mm 

2 

8 



X 

1 

8 

OhirttATinOT 


8 


361 

423 

47 

19 

11 

107 

976 

Tifphfrherla_, _ 



2 

7 


2 

12 

2 


25 

■n^jwATitAry_ 




24 

2 





26 

TnflnAnwft.' _ 


30 



02 





101 

lietharglc encephalitis-... 






1 




1 


1 

Id 


230 

588 

601 

882 

1 

107 

1,926 

Mmnps_,_ 


1 


31 

491 

7 

49 


6 

585 

Pneumoiiia_ 

4 




19 

5 

2 


17 

57 

Scarlet fever_ 

1 

18 

4 

84 

146 

13 

86 

15 

8 

825 

TVflnhnmft _ 










1 

TiiliArenInsifl , _ 

4 

12 

18 1 

40 

52 

21 


1 


143 

Typhoid and paraty- 
pnold fever_ 




16 


14 



Wj/M 

33 

'Wnooping cough_ 

2 

mm 


193 

66 

25 

47 

11 

89 

889 


JAMAICA 

Communicable diseases—4 weeks ended February 17, 1940. —^During 
the 4 weeks ended February 17,1940, cases of certain communicable 
diseases were reported in Kingston, Jamaica, and in the island outside 
of Kingston, as follows: 


Disease 

Kingston 

Other 

localities 

Disease 

Kingston 

Other 

localities 

Chickenpox-_____ 

2 

8 

Loprosv__ 

mm 

2 

Diphtheria— _ _ ^ — 

8 

8 

Puerperal sepsis_ 

wmmm 

8 

Dysentery. _ , _ 

8 

23 

Tuberculosis_ 


73 

Erysipelas. _ 


1 

Typhoid fever _ 

5 

60 







1858) 
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YUGOSLAVIA 


May 10,1940 


Communicable diseases—4 weeks elided March 24,1940. —During the 
4 weeks ended March 24, 1940, certain communicable diseases were 
reported in Yugoslavia as follows: 


Disease 

Cases 

Doutlis 

Disease 



Anthrax. 

22 

a 

Paratyrihold fever.. 

11 

s 

Cerebrospinal monlngills. 

892 

ICR 

Foliomyelitis. 

a 


Tlfphf.hofla Anri nmiip 

677 

52 

fiearlef lovep_ _ . 

2*19 

2 

Dysentery. 

18 

2 

■woTSinHNMMVMNvMvHNMi 

11 

2 

■RryaljVilAfl. __ _ 

188 

13 

Ti‘teniifi_ _ _ 

8 

5 

■pftvna . _ _ 

8 


Typhoid fe\er_ 

162 

20 

lieprosy... 

1 


Typhus fevftp _ 

48 

5 

Lethargic encephalitis_ 

2 

1 





REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Noth.— A cumulatlvo table glvinp: current Information roptardtaf? the world prevalence of quarantinablo 
diseases appeared in the Puamc Hgalto Heporta of April 2C, 1940, pages 745-740. A similar table will 
appear in future issues of the Tublic Uhaltu Rbpokis for the last Friday of each month. 


Smallpox 

Algerwr—PhUippemUe. —^During the period March 11-20, 1940, 1 
case of smallpox was reported in Plulippeville, Algeria. 

Sumatror—Medan. —During the week ended March 9, 1940, 1 case 
of smallpox was reported in Medan, Sumatra. 


X 
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DURATION OF ILLNESS FROM SPECIFIC DISEASES AMONG 
9,000 FAMILIES, BASED ON NATION-WIDE PERIODIC 
CANVASSES, 1928-31' 

By Selwyn D. Collins, Principal Statistician^ United Stales Public Health Service 
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Mortality statiatica consider oiJy minibors of deaths without regard 
to duration of the illness that preceded death. The fatal outcome of 
the case marks it as belonging to the most severe oategorj' whether 
death came without preceding illness, as in an accident, or whether 
it came only after a prolonged period of confinement to bed, as with 
some chronic diseases. 

Morbidity statistics, on the other hand, must consider more than 
the numbei' of cases, for dlnessos vary so greatly in severity that a 
count of cases does not indicate the magnitude of the sickness problem. 
The durations of illness in terras of the total days that the symptoms 
lasted, the days of inability to work or pursue other usual activities, 
and the days confined to bed are important supplements to case rates 
which help to indicate the extent of illness from all causes and from 
given diseases. 

Dui'ations of illness as recorded in sickness surveys are not precise. 
The informant frequently can give only approximations which tend 

1 From Statistical Investigations, division of Public Health Methods, National Institute of Health. 

This is the fifteenth of a series of papers on sickness and medical care in this group of temllles . The 
survey of those families was organized and conducted hy the Committee on the Costs of Medical Care; 
the tabulation was done under a cooperative arrangement between the Committee and the Public Health 
Service. Committee publications based on the results deal primarily with costs and Public Health Service 
publications primarily with the incidence of illness and the extent and kind of medical care, without regard 
to cost. As costs are meaningless without some knowledge of the extent and nature of the service received, 
there is Inevitably some overlapping. The committee staff, particularly Hr. 1. S. Falk and Miss Margaret 
Klem, cooperated in the tabuladon of the data. 

Bpedal thanks are due to Hr. Mary Cover, who assisted in the analirais; to Mrs. Lily Vanzee Welch, who 
was in Immediate charge of tabulating the data; and to other members of the statistical staff of the Fuhho 
Health Service for advice and assistance in the preparation of the study. 

( 801 ) 
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to bo stated in such round numbers as 3, 5, 7, or 10 days, as 1, 2, or 
3 weeks, and often in months only. However, such approximations 
may yield reasonably good average durations and it may also bo 
worth tabulating distributions of cases according to duration if the 
class intervals are arranged so that the round numbers most fre¬ 
quently used in reporting are at or near the midpoints of the classes. 

I, SOURCE AND CHARACTER OE DATA 

In the study of illness in a group of families in 18 States ^ that was 
made by the Committee on the Costs of Medical Care {16) and the 
United States Public Health Service, the record for each illness 
included 3 types of duration within the 12-month study period: (a) 
Total duration of symptoms (days sick), (6) days of inability to work 
or pursue other usual activities (disability), and (a) days confined to 
bed. These records of duration afford data for computing days of 
the various kinds per case of illness. A preceding paper {14) was 
devoted to days of sickness per 1,000 population. 

The composition and characteristics of the group of 8,758 families 
which were kept under observation for 12 consecutive months in the 
years 1928-31 have been considered in some detail in the fimt report 
in the series (1). These families, including a total of 39,185 indi¬ 
viduals, resided in 130 localities in 18 States representing all geographic 
sections. Every size of community was included, from metropolitan 
districts to small industrial and agricultural towns and rural unin¬ 
corporated areas.® With respect to income, the distribution was 
reasonably similar Lo the estimated distribution of the general popu¬ 
lation of the United States at the time of the survey. 

Each family was visited at intervals of 2 to 4 months for a period 
long enough to obtain a sickness record for 12 consecutive months. 
On the first call a record was made of the inimbor of members of the 
household, together with sex, age, and other facts about each person. 
On succeeding visits the canvasser recorded all illness that had occurred 
since the preceding call, with such pertinent facts about each case as 
the date of onset, the total duration of symptoms, the days of disa¬ 
bility, and the days of confinement to bod. Data about cases that 
were still sick at the preceding visit wore brought up to date and when 
completed the termination was entered. 

Definition oj illness as recorded in survey .—An illness, for the purpose 
of this study, was defined as any symptom, disorder, or affection which 

* The 18 States sampled and the number of canvassed JamlUes were as follows: CaUfomla (890), Colorado 
(388), Connecticut (100), District of Columbia (99), Georgia (644), Illinois (463), Indiana (494), Kansas (301), 
Massachusetts (287), Michigan (329), Minnesota (224), New York (1,710), Ohio (1,148), Tennessee (212), 
Virginia (412), Washington (551), West Virginia (318), Wisconsin (290). Eurlher details about the dis¬ 
tribution of the canvassed population are included in a preceding paper (/). 

> Every community that was included in the study had either a local health department or some other 
organizationemploying a visiting nurse or both; therefore, the most rural areas with no organised community 
services aro not represented. 



863 


May 17,1940 


persisted for 1 or more days or for which medical service * was received 
or medicine purchased. Illness included the residts of both disease 
and injury. What was actually included as illness, however, was 
necessarily influenced not only by the informant’s (usually the house¬ 
wife’s) conception of sickness, but also by her memory. With visits 
as infrequent as 2 to 4 months, it was inevitable that many of the 
nondisabling illnesses would be terminated and foi'gotten before the 
next visit of the enumerator. However, if the record includes most 
of the real fllnosses and excludes only the minor disordera, it may be 
as useful as a more complete one. 

No special inquiry was made about mental defectives at home or 
about persons away from the family throughout the year in such 
resident institutions as hospitals for the insane, mental defective, or 
tuberculous; however, a few such cases wore recorded.® Physical 
impairments such as blindness and lost and impaired limbs were not 
included as sickness unless the defect was treated or otherwise involved 
some status other than the mere presence of an impairment. Tliose 
various factors m»ide for a minimum of recorded cases that wore sick, 
disabling, in bod, or in a hospital throughout the year of the study.® 
While such cases are always rare as compared with short illnesses, 
they have an important influence on the days of sickness, of disability, 
and of time in bod per case.^ 

Classification, of causes of iUness .—In the present study of 8,768 
households visited periodically, the diagnosis as reported by the 
family informant was submitted to the attending physician for con¬ 
firmation or correction and his diagnosis substituted for the one 

* Excltisivo of dontal services, cyo roi^actlons, immuDizations, and health examinations rendered when 
no symptoms wore present. 

* A total of 16 coses of all diatmosos wore recorded as being in a hospitsd throughout the year of tho study; 
6 of theso cases wore nervous and mental, 8 tuberculous, and 2 orthopedic, of which 1 was of congenital 
oridn ftn<i was complicated by mental defect. 

* The numbers of illnesses from all causes (sole or primary diagnosis) that lasted throughout the study 
year wore: 


Typo of enso and of duration 

Total oases 
of each 
typo 

Cases with 360 or more 
days of duration of 
the specified type 
during year 

Number 

Poroont 

All oases_—i-«T.T~ri- _ 

32,762 

12,866 

19,887 

16,728 

1,661 

1,018 

116 

42 

4.74 

7.91 

.68 

.25 


„ - __ - 

Dls<iblfng_ _-_ 

T\iu^ , , , _ - _ 



The total of 1,W1 cases with symptoms lasting 850 or more days during the year includes 417 eases that 
were disabling from X to 349 days. . . . 

Of the cases with diagnoses that are commonly considered as chroule, more than one-fourth were re¬ 
ported as sick 8M or more days during the year; and of the nondisabllng cases of thi®« “chronic'’ category, 
about one-third were so recorded. The cases that wore disabling for 360 or more days constituted only 
about 5 percent of Edl ''obronic'’ cases that disabled for 1 or more days; and the cases in bed for 350 or more 
days constituted only about 2 poroont of all “ohronio” cases that were in bod for l or more days. 

1 Tot a discussion of institutional oases and days in ration to sickness surveys, see preceding paper iU), 
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reported by the family. While not all oases were attended and 
reports could not be obtained from all attending physicians, the 
replies indicated that the housewife usually reported with reason¬ 
able accuracy the diagnosis which the phybieiBn hod given to the 
family,® 

Considering an illness in the sense of a cctntiiiuous period of sick¬ 
ness, only 4.3 peivent were designated as due to more than one 
cause. In general, the more important or more S(>rious cause was 
assigned as primary, except where a disease hk(* pneumonia is com¬ 
monly recognized as following measles or influenza, in which case 
the antecedent condition was taken as primary.® In this series of 
papers, illness rates for all causes and for broad disease groups are 
based on sole or primary diagnoses only, but m computing the inci¬ 
dence of specific diseases, such as pneumonia, appendicitis, and 
whoopmg cough, all cases with the given diagnosis are counted 
whether it was the sole, primary, or contributoiy cause of the illness 
However, it was found that the average dm’ution per case of a given 
disease was ahnost always higher when there* was a complicating 
diagnosis. Therefore, average days per case are computed in this 
paper for: (a) lUnesses with only one cause, designated os “sole 
diagnosis,” and (b) illneases with two or more diagnoseb, di'bignated 
as “complicated.” This latter category includes all illnesses in 
which a given diagnosis was present, whether it was co*led as the 
primary or as a contributoiy cause of the illness. 

Methods of recording and computing du/ation. —The duration refers 
in all instances to the days within the 12-miUh study period; thus the 
maximum duration of any type is 365 days. In computing average 
days sick, disabled, or in bed per case, both comp’eto and iiicoinplcto 
cases are included as cases but the days refer to those within the study 
year only. The ineomph'te cases (those with prior onsi't and those 
still sick at the last report) usually average conhiderablylong(*r dura¬ 
tions than the complete cases and an average vihich e.xeluded tlu'm 
from the computation would be blast'd to\\artl sliorlt'i* cases. The 
only date of onset recordt'd was the onset of symptoms (uondisabling 
or disabling) of this attack. Thus for disabling and bod cases, prior 
onset does not necobsarily mean that disability or confinement to 
bed began prior to the study year. Considering all diagnoses, 7 
percent were recorded with onset of symptoms prior to the study year. 
The other 93 percent were recorded with the onset within the year; 

“ aee comparison of diignoses reported by families and by physicians in the nodith Survey of 1935-38 
as, table 2) 

• Further details on the method of cl'issifjmg the causes of Illness are included m the first report m the 
senes (1), 



865 


May 17,1940 


however, this would not always mean, oven for a chronic disease, 
that the individual never suffered previous attacks of symptoms of the 
disease. 

For diagnosis categories commonly considered as consisting almost 
exclusively of clu’onic diseases, 33 percent had a prior onset, as com¬ 
pared with 3 percent for other (acute) cases. A preceding paper 
shows for detailed diagnoses the number of cases with prior onset (f). 
The percentages of cases still sick at the last report are of the same 
order of magnitude as those for prior onset.*® 

Durations usually represent specific attacks, ev(‘n for chronic 
diseases. For example, a cardiac patient may have had the disease 
for 5 years, may have entered the study in rc'asonable health for such 
a person, and have had within tlio period an attack which lasted 
2 weeks. Such a case was tabulated as having a duration of 2 weeks 
rather than a duration throughout the year. There were relatively 

10 The percent ipe of c wofa ^ilh onset of symptoms prior to the study your and the poicotita»,e that were 
incompletoforanj rea'onvAiiediMth type of cuso and for bolo, primary, and contributory dugiioses Intho 
follows ms ttthlo “chronic" cases refoi to diagnosis categories commonly coiisidorod as consisting almost 
exdusivoly of chrouic diseases 


Typo of case | 

Sole, prunary, and con¬ 
tributory diagnoses 

Solo and primary 
diagnosis 

Contributory diagnoses 

1 

Total 

Acute 

Chronic 








Portontogo of o.wcs with onsci of symptoms (nondlsablmg or disabling) 
prior to study year 

Total. 

B 

8 2 

32 9 

60 

m 


IS 2 

9 6 

80 7 

NondlsahUng. 

m 

i 8 

87 6 

m 

■H 


27 0 

m 

51 0 

Disabling. 

Ira 

m 

1 2 2 

28 2 





■Eg 


Bed. 


2 1 

27 6 

B 

1.8 


B 

7 8 

30 8 


Pcrcimtafco of cases with Incomplete durations because of prior onw't, 
still skk on last roiiort, or both 

Total. 

97 

46 

43 2 

9.0 

B 

42 6 

25 1 

14 0 

48 5 

Nondisabling. 

13 9 

67 

48,6 

13 2 

6 4 

47 4 

35 0 


65 7 

Disabling. 

7 1 

34 

37 8 

63 

3 0 

37 2 

2t 3 

12 3 

41 4 

Bod_ 

eo 

32 

36.9 

60 

2.8 

36 2 

20 8 


40 3 


Prior onset does not necessarily mean that onset of disabilit y or (onflnement to bed tt s pi lor to tbe st udy 
year, and still sick does not ncco<surlly mom still disabled or in tied tiast report on ea o is n it uh\nys at 
end of year, some o ises wore Incumiilcto liocause the record was left unilmshed ratlior than hecuuso tho p it lent 
was still sick at the end of the study 
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Table 1. —Mean dyrations of various types mtliin the year of observation ^ for 
illnesses classified into broad groups of causes — 8j758 canvassed white families in 18 
States during consecutive months^ 1928-Sl {88person-years of experience) 


Total case 
rato por 
1,00(1 T)0P- 
ulation 


Difloa«e r^roup and whether 
sole t*aiise or piimary ol 2 
or more diagnoses - 


Bed duration 


Pisabllnpf t 


All causi's* 

Brio or primary. 822.6 840.7 32,752 16,728 61.1 4.3 8.6 10,887 60.7 8.7 14.3 

Sole. 31,844 15,810 60 4 3.0 7.8 18,853 00.1 7.9 13 2| 

Complicated. 2,942 1,938 66.9 14. G 22.1 2.174 73.9 20.2 ;46 4 

Minor residratory diseases 
(11 pt. 97, OS, 99, pt. 107, 
pt. 109): 

Sole or primary. 277.6 294.1 11,336 6,691 69.0 2.6 4.4 7,687 66 9 4.6 0.9 

Solo.I0,b:‘5 6,31>6 50 0 2.6 4.3 7,2.10 60.8 4.4 O.!! 

Complicated. 618 385 02.3 6.0 8.0 447 72.3 10.0 13 9 

Other lesnlratory diseases 
(31, pt 97, 100-106, pt. 107, 
p^ If/l): 

Solo or primary. 61.t) 64 3 2,091 1,508 72.1 9.212 8 1,007 76.9 17.0 22.1 

Sole .. . 1,981 1,412 71.3 8 612 1 1,610 76.216.0 21.0 

Comph/^ied . 274 237 86.6 22.3 26.8 246 BO. 8 37.1 41.3 

Minor digestive diseases (16, 
pt 16,112-114': 

Pole or primary. 67.1 60.8 2,323 1,189 49.0 1.7 8.6 1,803 66.1 3.4 6.1 

Sole 2,253 1,109 49.2 1.7 3 4 1,260 66.3 3.1 6.6 

Compli^tod . 184 89 48.4 4.3 8.9 108 68,7 10.8 18.6 

Otrer digestive diseases (pt. 

108,110,111,115-127): 

So^ or primary. 28.9 26.7 1,031 621 60.2 8.614.1 679 66 9 15.4 23 4 

Sole. 944 660 69 3 6.7 11.3 612 64.8 12.9 19.9 

Complicated. 160 114 71.3 24.2 31.0 120 76.0 38.9 51.8 

Communicable dl^'ascs (1- 
10, 12-14, pt. 18, 17-30, 32- 
42): 

Solo or primary. 71.4 95.2 3,671 2,241 61.0 4.0 7.5 2,820 77.0 13.8 18.0 

S;'l<* 3,637 2,135 60 4 4.4 7.2 2,708 76.6 13.3 17.4 

Cuinnhcated. 190 1,51 79 5 12.6 15.8 171 90.0 30.9 34.3 


691 69.0 2.6 4.4 7,687 66 9 4.6 0.9 

m 50 0 2.6 4.3 7,2.10 60.8 4.4 O.^ 

385 02.3 6.0 8.0 447 72.3 10.0 13 9 


237 86.6 22.3 26.8 240 BO. 8 37.1 41.3 


49.0 1.7 8.6 1,803 60.1 3.4 
49.2 1.7 3 4 1,260 66.3 3. ll 


48.4 4.3 8.9 


60.2 8.614.1 
69 3 0.7 11.3 

71.3 24.2|31.0 


679 66 9 15.4 23 4 
612 64.8 12.9 10.9 
120 76.0 38.0 51.8 


61.0 4.0 7.5 2,820 77.0 13.8 18.0 
60 4 4.4 7.2 2,708 76.6 13.3 17.4 
79 5 12.6 15.8 171 90.0 30.9 34.3 


31 14,310 
39 13,598 
76 1,489 


10 6,414 
10 6,188 
23 284 


803 60.1 3.4 0.1 
260 60.3 3.1 6.6 

108 68,7 10.8 18.6 


23 1,889 
22 1,821 
49 103 


1 Cases with onset prior to the study and thow still sick on the last visit aro Included along with com¬ 
pleted cases, but only for the days of the respeetivo kU is of duration that eamo wittiln the yc^ar of observa- 
tiou. Average Nations tend to bo creator for incomplete than for cointdete cases beeauao the longor tho 
case the greater the probability that It will he still sick at the last visit. Brior onset of illn(‘a8 does not netVs- 
sarily mean prior onsi'f of disability or of conllnement to b(‘<l. 


nosis (as in menses and pneumonia), or bo npponmlly unrelated (os In mcaaloa and ehiekrmptjx). Tlio 
numbi'Ts in panmthMes following the names of tho disrWH are those uaetl in tho InU^^natlonal List of the 
Caures of Death, 1920 revision. 


iiawr ^ 4 ;. aujusinienc moinou involves tne woignnng or the age sm'eiflc rates for the canvna.w<l poriii- 
lation jwording to the age distribution of the stamlardjiopulallon. The details of tho i>rocc^ an! given 
under the heading of “com*cted death rah'S” In Pearl (17), pp. 209-271. * ^ 

* Dteabillty refers to inability to work, attend school, care for homo, or pursuo other usual aotlvitlos. 
regardless of employment status and ago. 

In computing mean days of disabilit y, disabling eases with an unknown number of days of disability were 
the f.ame dl^nosis group with known days of disability, oxelusive of 
the few cases that disabled throughout tho year of observation. The numbers of disabling oases with un- 
hTEl&olum^ofthe taWe^*^^^’ numbora of disabling eascss with known days of disability arc shown 

Bed oases wim an unknown* number of tos In bed and eases with an unknown total duration of symp- 
toms were handled in the same way, but the numbers of such eases wero small. ^ ^ 

in only broad class Intervals, a hand tabulation was made 
for all the longer cases and their exact value uwd in computing the mean. Duration In bed was entered 
ypar of Jbwrvation and the moans computed from summated days 
shown In table 4. Total duration was coded In broad claas intervals 
SItoS deteminod by a hand tabulation of a conslderablo samplo 
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Table 1.—il/ean durations of various types withfi% the year of observation for 
illnesses classified into broad groups of causes — 8,758 canvassed white families in 18 
States dunng ISi consecutive months, IQliSSl {88,644 person-years of experi¬ 
ence —Continued 


Disoaso irroup an<l whether 
solo cause or primary of 2 
or more diagnoses 


Total case] 
rate i)cr 
1,000 pop¬ 
ulation 
during 
year 


Bed duration 


Disahlinp duration 


It 

iiH 

Percent of cases in bed for 

1 or more days 

Mean 
days in 
l>ed 

n 

1 ^ 

lie 

Us 


Moan 
days of 
dis¬ 
ability 

Per total case 

Per bed case 

1 

•a 

2 

Pi 

1 

li 

Pi 

281 

38.9 

2.4 

0.-2 

300 

60.0 

7.0 

13.8 

201 

38.0 

2.3 

0.2 

846 

40.0 

6.2 

12. S 

139 

66.0 

6. .3 

9.0 

154 

72.0 

12.0 

17.8 

201 

40.3 

13.8 

34.3 

241 

48.3 

23.6 

48.9 

185 

38.7 

122 

31.6 

225 

47.1 

21.0 

4(i. 0 

52 

00.7 

40.3 

00.5 

55 

70.6 

65.4 

78.0 

320 

40.0 

6.2 

12.7 

403 

60.0 

10.3 

20.3 

300 

40.2 

4.9 

12.1 

384 

40.9 

9.3 

la 0 

59 

65.7 

14.3 

25.7 

67 

63.2 

;ifl.7 

68.1 

541 

44.4 

12.3 

27.8 

683 

62.0 

23.1 

44 4 

410 

40.2 

0.6 

23.8 

485 

47,6 

17.7 

37.3 

284 

00.3 

25.6 

30.9 

320 

78.0 

43. C 

65 8 

178 

18.1 

1.0 

7.4 

881 

28.4 

4.2 

14.7 

173 

13.0 

1.0 

7.3 

374 

28.1 

4.1 

14.7 

29 

43.9 

8.6 

19.8 

44 

60.7 

19.7 

20.6 

217 

79.0 

9.3 

11.7 

1,241 

80.0 

13.9 

17.2 

HI 

79.0 

8.7 

n.o 

1,105 

80.6 

12.6 

15.6 

153 

77,7 

18.0 

23.1 

154 

78.2 

33.0 

42.2 

860 

30.1 

2.9 

0.8 

1,387 

48.2 

7.8 

16.3 

8.33 

29.4 

2.7 

9.2 

1,349 

47.6 

7.6 

15.8 

38 

73.1 

21.1 

28.8 

46 

88.5 

30.3 

34.3 

020 

27.0 

3.6 

12.9 

I,2!« 

37.3 

6.6 

15.1 

883 

27.4 

3.3 

11.9 

1,1SH 

36.9 

6.3 

14.8 

208 

52.7 

12.5 

23,8 

242 

1 01.3 

|21.5 

35.0 


Ear and mastoid dk^osos (86): 

Sole or primary. 

Sole. 

Oorapllented. 

Nervous diseases except c?ere- 
bral hemorrhage, paralysis, 
neuralgia, and neuritis (TO¬ 
TS JlWil, 84): 

Bole or primary. 

Solo . 

Complicated- . 

Rheumatiam and related dis¬ 
eases (fil,62,H‘i,pt. 168): 

Solo or primary. 

Sole. . 

Complicated . . 

Degeiierativo diseases (43-60, 
67, 74, Tfl, 83, 87-92, pi. 93, 
pt 90,128, 129, 130, pt. 131, 
332. pt. 333, 330: 

Sole or primary. 

Sole. 

Complicated. 

Sltln dIscaiK's (17)1-384, pt. 
206): 

Solo or primary. 

Sok. 

Complicated. 

Female gtmital and puerperal 
diagnosos C37-160): 

Sob tff primary. 

Sole. 

Complicated. 

Aooidental injuries (pt. 85, 
l66-2a3): 

Sole or primary. 

Solo . 

Complloaled. 

All other diHt‘nses (63-60, 
58 09. 86, pt. 93, 94, 06, pt. 
90, pt. 108, pt. 131, pt. 333, 
134, 136, 166-167, pt. 168, 
169-104, 204,206); 

Solo or primary-. 

Solo. 

Complioatod. 


10.3 


18.8 


14.1 


12.9 


25.8 


20.7 


43.0 


31.0 


33.2 


34,8 


«82.3 


«78.6 


73.7 


74.7 


86.8 


86.7 


723 

696 

212 


499 

478 

78 


797 

709 

100 


1,218 

1,020 

410 


1,341 

1,329 


1,540' 

1,446 

107 


2,880 

2,837 


3,802 

8,221 

395 


90 

06 

129 


70 

07 

131 


119 

109 

148 


75 


43 

38 

116 


222 

209 

87 


173 

163 

34 


849 

833 

51 


487 

383 

236 


316 

800 

82 


1,103 

1,033 

HO 


1,170 
1,143 
34 


900 

865 

166 


»Ratos for female genital and puerperal diagnoses In tlio taWo are expressed os cases per 1,000 females^ 
rates per 1,000 total population are: Adjusted, 44.8; crude, 30.9. 
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fow instances of second or later attacks “ of the same disease within 
the study year. This is partly explained by the following: (a) Visits 
made at intervals of 2 to 4 months miss many of the mild nondisabling 
respiratory attacks that are given so frequently in weeldy and bi¬ 
monthly (IS) reports, (J) many attacks of nondisablijig clu-onic 
diseases in this study represent year-long durations of symptoms, 
(c) an attack may not represent a continuous period of disability; 
if symptoms wore continuotis it was counted as one attack even when 
disability was intermittent. 

Bod cases with an unknown number of days in bed were put in at 
an average based on bod cases of the same diagnosis; disability and 
total duration were handled in a similar way. The numbers of cases 
with unknown durations wore small except for disability among 
children and others not gainfully employed. In a few instances it 
was unknown whether the patient was confined to bod and such cases 
were counted as not in bed; similarly, cases in which it was unknown 
whether the patient was disabled were counted as not disabled. 
A day in a hospital was always counted as a day in bed regardless 
of whether the patient actually remained in bed. Mean durations 
for dayu in bed were computed from a tabulation of durations in 
actual days up to 45 and in weeks throughout tlie remainder of the 
12 months. Mean durations for days of disability wore computed 
from grouped data with a supplementary hand tabulation of actual 
durations of all cases in the broader class intervals. Mean total 
durations of symptoms were computed from grouped data, but 
centering points or averages for the broader class intervals were 
detemiined by a tabulation of a sample of cases in those classes. 
In all instances the cases with a full year's duration were used as a 
separate class and included at their actual value in computing aver¬ 
age durations. 

II. MEAN DURATIONS OF VARIOtrS TYPES FOR ILLNESSES PROM SPECIFIC 

CAUSES 

A considerable mass of data has been published on such epidemio¬ 
logical facts as the age incidence of various diseases. The important 
epidemiological facts about the durations of illnesses have not reciuved 
equal attention. Table 1 shows average durations for each of the 

“ Oat of a total of 34,287 diagnoses (sole, primary, or contributory), 1,470, or 4.3 percent, ■wore second or 
later attacks of the same dlsi^ase In the same individual. These 1,470 second or later attacks represent 1,323 
instances of individuals having 2 or more attacks of the same disease during the year, or a total of 2,703 
attacks for such persons; the other 31,494 attacks represent the only case of the given diagnosis for an Indi¬ 
vidual during the year. Many of those second or later attacks were of the minor respiratory diseases; if 
the computation is limited to diagnosis categories commonly considered as chronic dlst*a8t*s, only about 
2 percent of the “chronic"' diagnoses represent second or later attacks of the some disease In the same Indi¬ 
vidual -within the study year. Thus it is seen that the method adopted in this study of counting aftat kt 
of chronic diseases ha.s not materially changed the picture that would have been obtained by consolidating 
into a single chronic case all of an Individual’s attacks of the same chronic diagnosis. 
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Tablej 2. —Mean dtirations of various types xoithiu the year of observation ^ for iU~ 
nesses from specific ® causes — S,TS8 canvassed ivhite fajnilics in 18 /States during IS 
consecutive months, lOJS-Sl (38,544 person-years of experience) 
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Table 2. —Mean durations of various types within the year of observation for ill¬ 
nesses from specific causes — 8,768 canvassed white families in 18 States during 12 
consecnitwe months, 1928-Sl {88,6U person-years of Continued 


Total case 
rate per 1,000 
population 
during year 
(8ole,pri- 

Dlsepse and whothw sole “SJfutory?" 
diagnosis or couiplicatod tnouiory; 

by anotber disease -j- 


Bed duration 
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Table 2. —Mean dmoiions of varfovs fypes within the year of ohnervaiion for ill¬ 
nesses from specific causes — 8Jt)S canvassed white families fn 18 /States during 12 
consecutive months, 1Q2S-31 (fiStSlf/f person-years of experience )—Continued 


Total case 
rate rw'r 1.000 
t)o])a]atloTi 
auring year 
(colp, prl- 

piseaso and whothor sole niarv or oon- 
dtuRiiosIs or oomi »lteatod trlbutory) 

by another dlMoasw_ 


Commiimoable diseases— 

Continnod 

Diphlhoria (10)- 1. 

Role. 

Smallpox (6).40 .4 

Role. 

Typliold fever (1).87 .4 

Solo . 

Malaria (5). 8.81 8.8 

Sole . .. 

romnllcated. 

Rrysipelaa (21) 80 .7 

Role . 

Tuberculosis, nonro- 

spiraiory (32-810.67 .8 

Rolo . 

Local and other In¬ 
fections not STtecIfled 
as acddontal (41).... 5.90 6.1 

Sole . 

Complicated. 

Simdlpox vaccination 

(pt.42). 1.08 2.0 

Role . 

Ear and mastoid dtsoasos: 

Earaoho (pt. 86). 3.22 4.0 

Sole. 

CompllMited. 

Otitis media 6)t. 86).. lO. 52 13.4 

Solo . . 

Complicated. 

Othor ear dlsoasos (pt. 

80) 5.01 4.7 

Role. 

Complicated. 

Diseases of mastoid 

process (pt. 80). 1.14 1.8 

Sole .. 

Complicated . 

Nervous diseases except 
cerebral hemorrJm^, 
paralysis, neuralgia, 
and neuritis; 

Nervousness (pt. 84) . 7.30 0.5 

Rolo .. . 

CompHeuted. 

Neurasthenia, n(‘rvous 
breakdown (pt. 84).. 3,70 3.1 

Sole . . . .. 

Complicated. 

Convulsions, unqtiali- 

flod(70,80).84 1.3 

Sole . 

Other nervous diseases 
except cenibrnl hem- 
orrhagOj paralysis, 
neuralgia, and neu¬ 
ritis (^73, 70-78, 

81j^pt84). 3.70 8.7 

Oomi)ifwded..-III IIIIIIIIIIII 
See footnotes at end of table. 


Bed dunUion 



67 08.5 11.5 11.7 

“ii ‘lil ““sJo ”6.‘8 ‘ 


14 82.4 15.3 18.6 191 


14 100.0 28.1 28.1 14 mo 36.5 36.5 42 


95 80.5 4.5 5.6 
10 90.0 13.5 14.0 

‘21 "84.0 ‘8.1*"0.‘7 


14 00.0 71.4117.4 


22 88.0 17.3 10.6 24 
“i7 ‘73."6ui'015i’6’286 


19 

45 

19 

11 

42 

10 

’ii 

76 

4i 

10 

24 

' " 19 


83 37.0 2.3 6.1 


76. 

76 51 67.1 1.8 2.7 

154. 

115 31 27,0 ,6 2.2 

30 16 41.0 2.1 5.1 


120 57.5 6.5 11.4 19 100 
13 02.0 (0 (0 07 9 

“72 “ 94 .7 "To “ 3 .7 "‘9 ““57 


51 14.3 1.6 3.6 8 31 

22 56.4 4.3 7.6 11 14 


300 177 45.4 2.6 5.6 
128 89 60.5 6.7 9.6 


225 57.7 5.6 9.7 19 135 
95 74.2 14.4 19.5 30 47 


150 90 13.3 .6 4.3 

33 2:1 69.7 3.5 5.0 


52. 

40 36 00.0 11.7 13.1 

12 12 100.0 23.0 23.0 


33 23.0 1.7 7.5 37 21 

25 75.8 6.7 8.9 17 17 


240 . 

220 54 21.5 1.6 6,7 

20 12 41.4 6.1 14.8 

118 , . 

103 55 53.1 6.7 12.5 

15 11 7;i.3 12,2 16. C 


36 00.0 28.7 3L9 63 16 
12 100.0 (0 ( T ) 60 9 


07 30.5 6.1 10.9 66 61 

11 48.3 6.7 13.8 132 11 


67 65.0 20.0 ‘15.6 88 56 

12 8<K0 (7) (7) 115 8 


20 72.6 4.2 6.8 31 77.5 O') (7) 10 


115 47 40.9' 42.4 103.8 

26' 23' 88.5107.4'l2U4' 


60 52.2 51.1 103.7 183 30 

23 ' 88.5 146. 3 II 65 . 4 I 215 ' 11 
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Table 2. —Mean duratiom of various types within the year of ohsrtvation for ill¬ 
nesses from specific causes — Sj75S canvassed white families in 18 States during 12 
consecutive months^ 1928-Sl {38,SU person-years of experience)—Contimicid 


Total cose 
rale per 1,000 
population 
during year 
(sole, pri- 


Bed duration 


Disabling duration 




Disease and’Whether sole “Si^utory?’ ^ *8*2 

diagnosis or complicated |g |g 

by another disease -j- ,5 Sg 8| 


*2 S days in ^ 0 
.3^ bcHi Su. 


Mean 
days of 
di8al)ility 


I II 


1 


SJ & 3 

fit Z 


“ as 

■ 

1i»P 

liA 

llfll 
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Tablb 2 .—Mean durations of various types within the year of observation for ill¬ 
nesses from specific cav8es—8j758 canvassed white families in 18 States darhig IS 
consecutive monihs, 19S8-31 (38,S44 persorh-ycars of €X 2 >eri(nce )—Continued 
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Table 2. —Mean durations of various types within the year of observation for ilU 
nesses from specific causes — 8,7^8 canvassed white families in 18 States during IB 
consecutive months, 19B8-81 {S8,l)J^Ji person-years of experience )—Continued 



Total case 
rate per 1,000 
population 
during year 
(sole, pri¬ 
mary or con- 

trihntnrvl 


Bed duration 

Disabling duration 

si 

I's 

Disease and ■whether solo 

*0 

•9| 

ii 


Mean 
days in 
bod 

4| 


Mean 
days of 
disai)lllty 

1? 

IS. 

It 

iL 

diagnosis or complicated 
hy another disease 


. 


Ii 

CD 


8 »H 

SrH 




^ll 

Adjusted 

Crude 

1 

3 

& 

Ss 

F 

A 

¥ 

Per total cas 

1 

•d 

pw 

vs 

Ml 

"Ss e 
sgs 
sj'S'S 

PM 

1 

1 

•M 

£ 

hi 

3 

Ii 

Pm 

III 

Accidental injuries: 

Poisoning by ivy* oat, 
and other plants 

fnf 177^ 

2 38 

2.5 

96 











'PS* ,- 

Bole_-_-_ 


96 

17 

17.7 

.6 

8.6 

34 

35.4 

1.7 

4.9 

io 

28 

other accidental poi¬ 
sonings (175* 176, 

2.93 

3.1 

119 











Sole_ 

117 

57 

48.7 

1.3 

2.7 

64 

64.7 

2.1 

WEE 

7 

53 

Automobile accidents 

(pi. 188) 

5.23 

5.0 

101 








m 



Sole. 

189 

135 

71.4 

8.8 

lis 

153 

81.6 

19. i 

23.6 

29 

132 

Accidental bums (179). 
Solo. 

3.73 

4.0 

155 

152 










33 

21.7 

1.4 

6.5 

68 

38.2 

4.0 

10.6 

13 

45 

Accidental injuries by 
cutting or piercing 
instruments (184)... 
Solo__ 

6.84 

7.6 

293 











288 

57 

10.8 

1.1 

5.6 

100 

36.8 

4.5 

12.1 

11 

77 

Accidental falls (186).. 
Sole... 

5.41 

5.1 

197 











191 

62 

32.6 

2.9 

9.1 

00 

47.1 

8.4 

17.8 

17 

70 

Eye accidents (pt. 85* 

pt 2021 

2.95 

3.1 

118 











Sole. 

118 

17 

14.4 

.8 

6.7 

38 

32.2 

4.3 

13.3 

10 

82 

Injuries by animals 

1.14 

1.4 

63 










Solo...._ 

51 

8 

16.7 

(•) 

(») 

13 

25.5 

i.6 

6.5 

7 

11 

All other accidents 
(165-174* 178, 180- 
183,186,187, pt. 188, 
190-200,201, pt. 202) 
Sola _ _ _ _ 

43.36 

43.2 

1667 

1635 








447 

27.3 

2.8 

10.2 

798 

■ 48.'6 

8.1 

16,7 

21 

695 

Oomplloatnd 



32 

23 

71.0 

25.0 

31.8 

28 

87.6 

29.8 

34.0 

51 

20 

All other diseases: 

Anemia, all forms (58). 
Sole.,.,. 

4.34 

3.8 

146 










114 

23 

20.2 

2.7 

13.4 

32 

“k'i 

9.0 

32.1 

138 

28 

Oomplicated. 



32 

15 

46.9 

16.1 

32.2 

19 

59.4 

46.5 

76.6 

148 

16 

Diseases of thyroid 
gland (60)_ 

8.81 

3.5 

134 




Sole. 

113 

30 

20.5 

4.7 

17.6 

““ss 

‘'29."2 

9.5 

32.5 

186 

26 

Aeidoaifl ^pt. 60) __ _ 

1.61 

1.8 

70 




* 2.2 



Spla.. - 

62 

19 

. 

l0.'6 

1.1 

’ 3.7 

“ 22 

85.5 

6.3 

24 

11 

8ty _ 

1.49 

1.7 

64 

Sole. 

61 

5 

8.2 

(») 

W 

16 

k'o 

”l,'2 

4.R 

18 

13 

Conjunctivitis, pink¬ 
eye, sore eye (pt. 85). 
Sole. 

A66 

5.4 

20R 


199 

14 

7.0 

.8 

‘8.0 

”*92 

46.2 


6.4 

12 

81 

Other eye diseases 
(pt.85) 

4.93 

4.6 

176 



Solo.. 


159 


16.7 

2.2 

‘i4."l 

47 

■'29,‘6 

7.5 

25.3 

79 

41 

Hemorrhoids (pt. 93).. 
Sole. 

''§."26 

2.9 

in 

100 

30 

30.0 

To 

‘ 9.7 

’”'37 

37.0 

*6."2 

14.0 

* 66 

84 

Diseases of lymphatic 
system (94) 

4.60 

6.0 

232 


Sole.. 

171 

87 

50.9 

8.R 

7.5 

102 

’‘59.’6 

'6.'3 

10.6 

" M 

67 

Complicated 



61 

38 

62.3 

6.6 

10.4 

46 

1 

73.8 

8.5 

11.6 

16 

29 

Diseases of the teeth 
and^gims (pt. 108).. 

10.67 

11.6 

448 


895 

64 

16.2 

.9 

5.6 

101 

""m,"o 

1.3 

5.1 

*15 

67 

Commented 



53 

22 

41.5 

3.3 

7.9 

24 

45.3 

8.2 

18.2 

12 

10 

Pyelitis (pt. 181) 

a20 

2.4 

93 

Solo. 

81 

45 

55.6 

6.4 

11.5 

51 

68.0 

10.2 

‘ 16:2 

”45 

41 

Olroumdslon (pt.l36). 
Solo_ _ 

"»'8.'2i 

•5.0 

95 

80 

68 

7Z6 

2.6 

3.5 

60 

76.0 

100.0 

(’j 

(?) 

’"'7 

8 

Complicated 



15 

15 

100,0 

6.9 

6.0 

15 

0 

0 

12 

8 

Diseases of bones and 
joints, except tuber¬ 
culosis and rheuma¬ 
tism (155, 156).. 

2.30 

Z1 

82 



Sole_ _ 

1 

73 

22 

80.1 

16.7 

65.’§ 

28 

88.4 

28.6 

74.2 

ri87 

22 


See footnotes at end of table. 



















































































875 


Mayl7,lM0 


Table 2. —Mean durations of various types vnthin the year of ohservaUon for illr 
nesses frotn specific causes — 8^758 canvassed white families in 18 States during IB 
consecutive months, 1928-31 (38,84^^ person-years of experience )—ConUruiod 

Tofiil otiso Bed flurallon DUabllni? duration S'9 

rtttepei U0»)0 __£ «? S 

POPUIILIUU ^ rci ^ A ox® 

diulnfiyear » $« Sp Mi'on ft 3 a ^ Mean H5qi 

(solo,i)rl- 8 '2& ■26 clayhof 

3 )isi»a 3 e and wholher sole mnryorroii- 'b •»’9 *8-3 bed Sm 2 b disability 'S's^ 

diuKnosIsorooiiiplIcuted tributory) m 2K _1° S®_._a*« | flS 

hyanotediSKW --- % g| gg 9 | s g Ts 


All other diseasoh—C\)nt. 
Ill-defined orthopedic 
conditions and dis- 
(‘a^es of Iho orftana 
ol locomotion, ok- 
UimbaRo, my- 
alf-ia and myositis 
(l!i7, pt. lf)«, pt. 21)5). 

Wolo - __ 

Coiitienital malforma¬ 
tions and ilihoases of 
early infuiiey (IfiO- 

ItW) . 

Hole .. 

C’ouipHfatwl 
Fool trouble (pt. :<K)5) 

Hole.. 

Headache (pt. 205).— 

Hole . 

Baokaehe (p*. 205)_ 

Hole. 

Debility, fatlfiuo, ex¬ 
haustion, malnutri- 
t’oii,lost>of weight (nt. 

205) . 

Sole 

Rivsh, unqualiiliKl (pt. 

20 ')) . 

Solo. 



!0.0 10.8 54.0 55 31.4 2L4 GS.1 128 


2.2 84 

. 15 

2.7 101. 

104 

0.3 213 . 


36 52.2 17.0 33.0 

14 03.3 50.5 03.7 


3H 56. 1 0 
14 03.3 (7) 


132 60.4 1.4 2.5 

31 30.4‘"i.l ‘ 3.’C 


20.0 3.2 15.7 


27.0 4.1 16.0 


201 31.21 1.51 4.01 131 


^ Cases with on.sot prior to the .study and those still sink on the last visit are Included along with com¬ 
pleted ctwe.s, but only for the days of the respective kintis of duration that came within the year of obser¬ 
vation. Avenige durations tend to be longer for inoompleto than foi ouiiipluto cases Ikhkiuso the longer 
the ease the greater the probability that it will bo .still sick at the last visit. Trior onset of tUnoss dcw‘s not 
neee.ssarily mean prior onset of disability or of confliwwiient to btsL 

* Tin* table shows averages for all dlngnasovs that had 25 or ni(»ro ca.ses with known duration of symptoms, 

and for all other diagnoses that had 10 or more lied or 10 or more disabling cawfa with known days in lK‘d or 
disabled, rt‘aiM*etl vely. No average is computed for a given type of dnrat Ion unless It Is based on 10 or more 
eases witli known days. No attempt is made to account for rohidual groups such as “other digestive’’ or 
“other <.‘onimunieablo,“ only the fnirly specific diagnoses being shown. ^ , 

■» A Cfifie is considered as coinplleuU'd if another cliagnasis is reiK)rt<‘d as occurring simultaneously with 
or as overlapping tlie period ol sickness fiom tho diagnosis listed n^gonlless of which diagnosis was elosal- 
HcHl as tho primary cause of tho Illness. ’I'he complication may have a dcllulto ndationshli) to the other 
diagmisis (as in measles an<l piUMiinonia), or be apparently unrelated (as In xiieasles and ebtekeniiox). T he 
numliers In parent ht*ses following the names of tho dis<)ases are thrwo used in the Inteniatloiinl List of tho 
Causes of Death, U)2t) revision. . ,, , 

* Adjusts by tho (iireot method to th(^ ago distribution of the white population of tho death registration 

ill H)30 HH a standard jwnulHlion; this population Is given for specifle ages In table I of a i>r(*TOding 
paiier (i). The adjustment method Involvis* the weighting of the ago sjK'citlc raU's for the oauvassed pof)- 
ulation tu'cordiug to the ago dlstritiution of the .staiuiard iKipulatlon, The details of the pro<S‘AS are given 
under tho hea<lin« of “corrceUvl death rates” in Toarl (/7), pp. 26D-271. 

« Disability relers to inability to work, attend school, earo for homo, or put.sue other usual ac*tivitIos, re¬ 
gardless of employment status and ago, „ ^ »j, ^ , 1 , 

fii computing mean days of disability, dlnaWIng coses with an unknown number of da^ of disability 
were put m at an average based on eiuKis of the same diagnosis with known days of disability, exclusive 
of the few cases that disabled throughout tho year of obs<*rvation. Tho uuinbers of disabling caws with 
unknown days of disability woro laige; tho numbers of disabling cases with known days of disability are 
shown in tho last column of tho table. , , . ^ 

Bed cases with an unknown number of days In bed and coses with an unknown total duration of symp¬ 
toms were handled In tho same way, but tho numbers of such cosos wore small. - 

AJtliough tho days of disability wore coded only In broad daas Intervals, a band tabulation was mode 
for all of iho longer casos and thofr exact value used in computing tho moan. Duration in be<i was ontorod 
In days and weolcs up to tho wliolo year of obsorvation and tho rncona computed from suTnmatod days 
rather than from tho distribution shown In table 4. 'Total duratiem wsa ewiwi in broad clatffl intervals 
but correct moans for the brewer dassos were determined by a hand tabulation of a considerable sample 
of the casos with longer durations. « . , . 

* IjOSS than 10 bod <‘asea with known number of days In bod—no mean computeo. 

f Loss than 10 disabling eases with known number of days of disabllity-iio niean eomputod. 

* Rates for fomalo genital and puer|)oral dlagiioses are exr)n*ssed as cus(‘s tier 1,000 females, 

* Rates for circumoJslou are expressed as eases per 1,000 mules. 
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13 broad groups of causes used in the preceding paper {14)] table 2 
shows similar average durations for as many specific diagnoses as 
possible, each specific disease being classified under the broad cate¬ 
gory to which it belongs. Both tables show the several typos of 
mean duration, i. e., days in bed per total case and per case in bod, 
days disabled per total case and per disabling case, and lino average 
duration in days of symptoms of any kind. Along with the various 
mean durations are percentages of cases that wore in bod and per¬ 
centages that were disabling. Data are shown separately for ill¬ 
nesses of sole diagnosis and for those designated as ''complicated,'' 
in which the given diagnosis was one of two or more causes. Table 2 
includes all specific diagnoses with 25 or more cases of known total 
duration of sjnnptoms and any others with 10 or more cases of known 
duration in bed or of known duration of disability. 

The average duration in bed vMMn the study year for the clironic 
diseases is not so large as one might expect. Considering all illnesses 
of sole diagnosis from degenerative diseases, 40 peicent of the eases 
were in bed for 1 or more days, with an average of 9 6 days in bed per 
total case and 23.8 days per bed case. Complicated cases which may 
frequently represent the later stages of these diseases when various 
secondary ailments have developed show much higher averages, 25.6 
days in bed per total case and 36.9 days in bed per bod case. Con¬ 
sidering further the broad diagnosis groups shown in table 1, in terms 
of bed days per bed case for those with sole diagnosis, the nervous 
diseases have the longest average duration, 31,5 days,^- and the 
minor digestive diseases the shortest average, 3.4 days, with minor 
respiratory diseases a close secoaid with 4.3 bed days per case in bed. 
However, in bed days per total case (bed and nonbod), skin diseases 
(sole diagnosis) have the shortest average duration, 1.0 day per case. 
In terms of total duration of symptoms there are even dilTcr- 

ences between the diagnoses, the degenerative diseases (sole diagnosis), 
with an avei'age duration of 109 days, being the longest, and minor 
respiratory diseases, with an average duration of 10 days, the shortest. 

Figure 1 shows case incidence per 1,000 surveyed population for all 
cases of the given diagnosis, i. e., solo, primary, and contributory. 
Figure 2 shows mean days in bed within the study year per total case of 
the given diagnosis for illnesses with only one diagnosis. This par¬ 
ticular average was selected from the several other types shown in 
table 2 because it best indicates the severity of the given disease, being 
affected by the proportion of the total cases that were in bed as well 
as the duration in bed for that fraction of the cases that went to bed, 

“ Tho durations for nervous and mental diseases of 31 days. In bod (including hospital) per bod case for sole 
diagnoses, and 60 days in bed for oomplieatod cases both soem short for these diseases It must be remem¬ 
bered, howe\er that those data include only a few institution'll oasos (hospitalised throughout the year) 
because no inquiry was made about persons more or less permanently away from tho family. For further 
details, see preceding paper (14) 
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Cases of solo diagnosis were selected became their durations more 
nearly represent the given disease than a duration perhaps prolonged 
by some other more or loss iinrelated disease that occurred at the same 
time. For the acute disemes, the average duration within the year 
probably lepresents viry nearly the whole duration of the case, because 
only a small percentage of tlic durations arc incomidetc. However, 
both of these selections tend to iin(]oi*state the durations of the chronic 
diseases because (a) the sole diagnosis cases may represt nt earlier 
stages before complications have developed, and (6) the <hiration 
within tho one study year does not adequately represent the duration 
of tho whole ease wdiich may extend over several years. 

Ill figure 1 tho specific diseases included in each broad group are 
aiTaycd according to the case incidence per 1,000; in figure 2 the 
arrangement within tlie broad groups is according to the mean duration 
but the order of the broad classes is the same. The minor respiratory 
and minor digosthc diseases which loom lai^e in frequency nearly all 
have fairly short durations in bed. The communicable diseases, 
however, have considerable fiequencies and the majority of them havo 
fairly long durations in bed also. The other (major) respiratory and 
digestive groups contain several diseases of long duration, particularly 
respiratory tuberculobis and pneumonia in the respiratory group, and 
hernia, appendicitis, cholecystitis, and ulcer of the stomach in diseases 
of tho digestive tract. The degenerative diseases are not so frequent 
but moan durations are long, particularly for cerebral hemorrhage 
and the resulting paralysis, and for cancer, nephritis, diabetes, and 
heart diseases. Tlie nervous diseases show long durations in bod; 
it must be recalled in this connection that a day in a hospital is always 
counted as a day in bed. 

More detaUed data are shown in table 2. No extended comment on 
this tabic is noccssaiy, but a few things might bo pointed out: Ill¬ 
nesses with only one (liagnoHs are almost invariably of shorter average 
duration than those with the same diagnosis but eomidicatod by 
another disease. Although the complications arc often trivial, they 
appear to add considerably to the duration of tho illness. In some 
instances the second diagno&is is a true complication, such ns measles 
and pneumonia, or heart disease and nephritis, but in others the 
simultaneous occurrence of the two diagnoses may be a matter of 
chance only, as in measles and chickenpox. The consistency of the 
increased duration w^hcrever there are two or more diagnoses sug¬ 
gests that it is essential in morbidity tabulations involving the duration 
of illness to take account of complications, whether they represent 
sequelae, later stages of the disease, or chance ocourreuees. Tho 
small percentages of cases in this general morbidity study that are 
complicated, as compared with tho large percentages of complicated 
hospital cases and the still larger percentages of deaths in which two 

40 - 2 
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iNOfsesr/QM 
DIARRHEA I EHTERITtS 
OTHER STOMACH DISEASES 
BILIOUSNESS 


APPENDICITIS 

CHOLECrsTiriS Jt BILIARYCMjCUU 
HERN A 
CONSTIPATION 
0 THEN L IYER DISEASED 
ULCER OF THE STOMACH 
OUTHEXCEPT TEETH S GUMS 

INTESTINAL PARASITES _ _ _ 


YNOOPINS COUGH 
CHICKENPOX 

LOCAL ll*0%ER INFECTIONS 
SCARLET FEYER 
MALARIA 

SMALLPOX vaccination 
DIPHTHERIA 
GERMAN MEASLES 
ERYSIPELAS 

'^^Sallpox^^'^^^^ r « 9 £» C < ttO . S /# 
TYPHOID FEVER 


NERVOUSNESS 

NZURASTHENIA, NERVOUS BREAKDOWN 
OTHER NERVOUi DISEASES 
CONVULSIONS 


NEURALGIA i NEURITIS 
RHEUMATISM UNQUALIFIED 
CHRONIC RHEUMATISM S ARTHRITIS 
LUMBAGO 
MYALGIA S MYOSITIS 

\^UT£ rhe umatic fever _ 

Bdini Inear r oisIases 
arteriosclerosis a high blood PRESSURE 


KIDNEY except PYELITIS S NEPHRITIS 

TSWkWpW^FiiiliiliENITAL ORGANS 
NEPHRITIS 

DlJSIrES * PARALYSIS 

OTHER BLADDER DISEASES 
VARICOSE VEINS 


ALL OTHER 
DISEASES 



Piowta 1 —rncitlence of illness from specific canscs arranged aocordmg to 18 broad dtsouso groupa~8 758 
canvafased white families in 18 States dunng 12 consecutive months, 1928-31 (Bates adjusted to the age 
distriDution of tho white population of the death registration States, 1930) 
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JiGURtt 2 —M( an duration In bed p( r total illne^ of sole diagnosis for specific causes arranged accor Img to 
13 broad disease groups—fi,758 (an\ assc d white families in 18 <=ltatC8 during 12 conseciUivo months, 1928-81. 
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or more causes are involved, suggest that the dovolopiuont of compli¬ 
cations is an important factor in bringing the patient to the hospital 
and in causing fatal termination. 

According to the different types of duration, tuberculosis, the 
nervous affections, and the degenerative diseases of old ago are invari¬ 
ably the longest cases. The extreme length of these cases is par¬ 
ticularly notable in the total duration of symptoms, but as noted 
above, tuberculosis, cancer, cerebral hemon’hago, and the nervous 
diseases also involve exceptionally long periods in bod. Acute diseases 
such as typhoid fever, acute rheumatic fever, pnonmonia, scarlet 
fever, diphtheria, and mastoid diseases are among the diagnoses with 
the next longest dm*ations in bod. Although the average time in ]>ed 
is short for the various minor respiratory diseases, they occur so fre¬ 
quently that the aggregate days in bed per 1,000 persons under 
observation is greater than for any other disease gi'oui); this pliase of 
the duration of illness was treated in the preceding paper ( 14 )- 

III. DISTRIBUTIONS OF ILLNESSFS ACCORDING! TO VARIOUS TYPES OF 

DURATION 

The approximate nature and the biases of durations as oblained in 
family canvasses have been discussed. In spite of these biases tlio 
average durations appear to be reasonably accurate. The tables 
presented in this section on the distribution of cases according to 
various types of duration will give some idea of the variability in the 
duration of cases of given diagnoses and will help the reader to evaluate 
the stability and usefulness of the averages. 

Table 3 shows the distribution of cases of the 13 broad diagnosis 
groups according to the number of days in bed; data for all eaiisos and 
for each diagnosis group are shown separately for illnesses ot sole 
diagnosis, complicated cases (2 or more diagnoses), and for sol(> ami 
primary diagnoses combined. Table 4 shows similar data for specific 
diseases but omits the small numbers of complicated cases, sliowing 
only those with a single diagnosis. It includc^s all diagiiosc's with 25 
or more cases with a known number of days in bod; llms some diiig- 
noses for which the average durations appear in table 2 are not 
included in this table because the numbers are too small to give a reli¬ 
able distribution. Both tables show total cases, the percentage in 
bed for 1 or more days, and for those that were in bed the distribution 
according to days in bed. In computing this distribution, cases in l>ed, 
for an unknown number of days are omitted. The class intervals 
are irr^ular in length and in centeiing points; they were arranged in 
this way because of the approximate nature of the reports and the 
tendency of informants to give durations in round numbers such as 
3, 6, and 7 days, 1, 2, and 3 weeks, and for the longer cases in months 



881 


May 17, 1940 


Table 3. —Distrihuiion of illnrHuc? front hroati groups of cruses according to duration 
of confinement to bed within the year of observation ^ — 8^738 canvassed white families 
in 18 I8lates during 12 consecutive 7nonth8f 1928-31 


T5,._ um- 

lioil 

Dlsoftw group nmlwlipilipr Milo TOM'S „ , 

(»u«Por i)rlmttry«r2orinon‘ ,H,r„fknimn 
diaguo'.psJ eutpj fori „„„ wis 

indro known 


roroont of bo«l cnsi^ u ith I ho STX'oiflod nunihor of 
dujh in b(‘<l (liirln*; tho icnr of oh.i(»r\ati(m 




100 32.8 30.1 14 1 8,4 7.1 3.2 2.fi 1.9 

KK) :« 8 30 0 14 1 8.4 « 7 2 9 2.0 1.4 

100 15.4 19.8 12.9 8.0 13.8 ^7 10.2 10.8 


100 38.1 37 2 14.7 5 0 3.4 1.1 

100 38 8 37.4 14.0 4.7 3 1 .9 

100 21.1 29.7 17.0 10.7 10.7 5.1 


.5 .1 

.4. 

4.5 .5 


100 30.1 20.2 9.8 5.5 7.7 4.2 8.3 4.3 

100 37.7 29.3 9.8 5.4 7.5 3.0 2.7 3 7 

100 9.9 19.7 10.7 8.6 13.3 11.6 12.9 13.3 

100 50.4 28.4 9.2 2.8 1.0 1.0 .3 .4 

1(K» 5(J.9 28 7 8.9 2.7 1.8 .9 .3 .3 

100 30.1 25.3 10.3 4.6 11.5 2.3 l.l 5.7 

100 21.5 10.0 8.1 9.2 19.5 12.3 9.5 3.2 

100 251.3 17.0 8.0 9 9 18.5 12.2 8.8 1.3 

100 8.0 10.0 6.2 5.3 2B. 7 11.5 15.0 17.7 

100 19.8 30 0 22.3 8.3 7.1 8.6 2.1 .8 

100 20.2 30.7 22.0 8 3 0.4 3.3 1.8 .8 

100 11.1 18.7 18.1 8.3 18.7 9.7 7.0 7.6 


100 33.2 24 5 19,7 9.0 5.8 5.1 1.8 . 

100 35.0 23 3 19.1 10 1 6.8 4.7 1.9 . 

100 10.2 29.4 15.4 9.0 14.0 10.3 4.4 


100 27.5 18.7 10.4 8.8 10.4 3 0 9.3 11.4 

100 29.9 18.1 11.3 8.5 9.6 4.0 8.5 10.2 

100 17.0 15.7 5.9 5.9 15.7 2.0 13.7 23.6 


100 28.5 20.7 14.7 4.6 10.1 6.1 5.5 8.7 

100 28.0 27.8 14.9 4.5 lO.O 5 8 5.2 2.9 

100 19.6 8.9 1G.1 12.5 7.1 12.5 8.9 14.3 

100 21.4 19.1 13.9 5.0 9.2 6.2 9.9 14.6 

100 23 6 21.6 15.2 4.7 8 8 6.1 9.3 10.0 

100 14.9 10.5 10.1 9.4 10.9 8.7 12.0 23.6 

100 34.2 30.0 ll.l 4.9 0.8 4.9 4.3 1.0 

100 .35.8 ;i0.8 11.3 5.0 6.3 4,4 4.4 1.9 

100 3.4 31.5 17.2 3.4 6.0 17.2 6.9 10.3 


100 7.2 8.1 9.9 42 3 21 8 5.6 8.7 1,5 

100 7.3 8.5 10.4 44.1 21.4 5.0 2.2 1.0 

100 4.0 4.6 4.0 11.9 25.8 14.6 25.2 9.0 

100 30,5 23.2 13.0 6.0 7.8 5.4 4.1 3.2 

100 30.9 23.7 13.5 0.1 7.9 5.6 3.8 2.7 

100 23.7 7.9 21.1 7.9 5.3 2.6 13.2 18.4 

100 30.9 23.5 11.5 4.9 8.1 3.4 3.6 5.0 

100 40.7 23.0 11.3 5.0 8.1 3.2 3.3 4.5 

lOO' 15.3 26.6 14.8 4.4 9 9 7.41 0.9 11.8 


» Cases with onset prior to the study and those still .sick on the day of the last visit are included along with 
completed ca.se.s, but only for the days In bed that came within the study year. Average durations tend to 
be greatt'r for incomplete than for oonn)lete cases beennse the longer the ease the greater the prol»ability that 
It will be still slok at the last visit. Prior onset of illnoss docs not necessarily moan prior onset of confine- 
ment to bed. 

• A case Is considered as complicated if another diagnosis is reported as occurring simultaneously with or 
as overlapping the t>eriod of sickness from the diagnosis listed r<.»garcllo8S of which <ilaRnosi8 was classi(le<l as 
the primary cause of the illnoss. The compHenti<m may have a definite relationship to the other diagnosis 
(as In measles and pneumonia), or be ar)parently unrelated (as in measles and chlckenpox). For Inclusions 
in the diagnosis groups in terms of (nternational List numbers, see table 1; table 2 and figs. 1 and 2 show the 
frequency and duration of spoolfio causes included in the broad groups. 
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Table 4. —Distribution of illnesses from specific causes * according to duration of 
confinement to bed within the year of observation — 8^758 canvassed white families 
in 18 States during 12 consecutive months^ 1928-31 

[Sole diapnosis only] 


Dlacnosls and International List num¬ 
bers, 1020 revision 





Per¬ 

cent 

of 

Num¬ 
ber of 
bed 

Pereonl of bed eases with the spec! fled num 
her of dajs lii bed during tho year of ob¬ 
servation 

Misca 

eases 



Minor respiratory diseases: 

Influenza and mppe (11). 

Bronchitis and chest colds (99). 

Coryza and colds, unqualified (pt. 

97, pt. 107). 

TonslUilis (pt. 109).. 

» (pt. 1091__ 

mat (pt. 100),. 

Other pharynx and tonsil affeotions, 

oxc'^pt tonsillectomy (pt. 109)_ 

Laryngitis (pt. 98)-.,__ 

Croup (pt. 98). 

Other respiratory discava: 

Tonsillectomy and adcnoldcctomy 

(pt. 109). 

Pneumonia, all forms (100,101)_ 

Sinuritls (pt. 97)___ 

Assthma (106)-- 

PlcurisN (102). 

BesT'Iratory tuberculosis (pt. 31)_ 

Minor digestivo diseases: 

Indigestion, upset stomadh and nau¬ 
sea (pt. 113). 

Biliousness (pt. 112). 

Other and ill-defined stomach dis¬ 
eases (pt. 112). 

Diarrhea and enteritis (16, pt. 16, 

113,114). 

Other digestive diseases: 

Ulcers of stomach and duodenum 

(111). 

Appendicitis (117). 

Hernia, intestinal obstruction (118),, 
Bllfary calculi, cholecystitis (123, pt. 

124). 

Other and lU-deflnod liver diseases 

fpt 124). 

ComTnunicable diseases: 

Measles (7).. 

Qwman monsh's (pt. 25)... 

WhtK)pIng coiitfh (O)... 

Cbickcnpox (pt. 26).. 

Mumps (13) ... 

Scarlet fever (8)__ 

DiphthrTia (10). 

Mnlana(6) . 

Local ana other inrcctions not speci¬ 
fied as aet'Idental (41).. 

Smallpox vaccination (pt. 43). 

Ear and mastoid diseases* 

FH»*nche (pt. 86) . 

Otitis media (pt. 8G). 

Diseases of tho mastoid process (pt, 

80) .. 

Nervous diseaser except cerebral hemor¬ 
rhage, paralysis, neuralgia, and neuri¬ 
tis; 

Nervousness (pt. 84). 

Neurasthenia, nervous brohkdown 

(pt.84). 

Convulsions, unqualified (79, 80)-,_, 
Other nervous diseases except cere¬ 
bral hemorrhace. paralysis, neu¬ 
ralgia, and neuritis (70-73, 70-78, 
81, pt. 84).I. 


3,162 84.6 

1,801 59.2 


100 26.1 41.3 18 9 7.1 4.7 1.8 0.6 0.1 
100 42.3 33.0 14.2 6.1 3.0 1.2 . 6 .1 


1,136 48.1 
138 65.9 


70 46.7 

291 85 9 

89 69.6 


219 37,9 
70 07, J 


116 27.0 
390 46.4 


103 53.4 

40 72.6 


100 67.6 31.6 8.2 1.6 1.1 
100 39.2 44.1 12.2 1.9 2.0 


100 42 9 30.7 16.3 4.1 . 
1001)0.7 36.0 0.7 „„ 


100 64.3 30.8 6.0 2.0 


100 08.124.2 7.7 . 



Ta 


2.0 

.... 


.8 

.3 

—— 

14.0 

9.2 

Ti 

1.8 

1.8 


1.8 

5.6j 

3.‘0 

4.6 

6.1 

3.0 

8.6 

8.6 

.2 

027 

8.1 

3.2 

1.6 


100 47.8 33.9 It 6 3.9 1.0 1.3L„J .6 


100 9.4 21 0 6.3'13 6 21.918 7 3.1 6.3 
100 14 0 14.4 8 0 14.0|28.0 13.2 7.6 .8 

100 7.8 6.9 6.0 6.9 23.6 27.6 19.6 3.0 

100 30.0 20.0 Its 4.6 8.211.811.8 .9 

100 67.7 23.1 16.1 . 3.8 -„ 

iooln.846.6 32.4 7.3 2.8 .3 . 

100 41.048.4 9 7 ,.. . 

100,21.4 3;j. 0 30. 1 8.7 4,0 1.0. 

100'41.3'30.711.4 2 3 2.0 .3 . 

l(K)|24.R1t2i2l.6 7.7 2.9 1.6 .4 .. 

100 4.6 8.0 13.1 17 I 20 1 2t). I 10.1 1.0 
100 4.6 17.0 22.1 17.0 2:1.0 11.9 1.5 

100 27.4 42.1 120 8.1 6.3 3.2 1.1 .... 

loom 1 30 1 11 6 14.6 8.4 .... 2.4 
100,61.0 41.2 f).U 2.0 . 


in0'«3.3l20.7 10 0 . 

100,31.8,20.0 21.4 110 0.4 2.3 . 0 ... 


100 aOU.4 20.017.1 lt4 22.0 8.0 


100 31.0 28.3 9.4 6.713.2 7,6 t9_ 

100 10.7,20.4 1.3.0 10.7 13.0 t91fl.7 t9 
100 02.1117.210.3 3.4 . 3.4 3,4 


100119.6l 2.4112 21 4.91 7. .31 4.91 9.8139.0 


* The table inelu^ oidy illnesses with a single diarnosia and with 26 or more bed eases with known 
number of daira in bed. Cases with onset prior to the study and those still sick on tho day of the last visit 
Me Included ^ong with completed cases, out only for tho days in bed that came within tho study year. 
Av^jre durations tend to be gn^tM for meomplete than for complete cases becaiLso the longer the ease the 
greater the probability that it will he stfil sick at the hist visit. Prior onset of illness does not necessarUy 
mean prior onset of confinement to bed. 
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Table 4* —Distribution of ilhicfiscs from specific caureti according to duration of 
confinement to bed within the year of observation — Sj7StS cam^nssed white families 
in 18 States daring 12 consecutive nmUhs, 1928-31 —Coiitiniiocl 


Diagnosis and International List nnra- 
bors, W20 revision 





Per¬ 

cent 

of 

Num¬ 
ber of 
lM‘fi 

Percent of bed eases with the rpeoIOcd nnm 
ber of da^s in t eil <luring the year of ob 
S(r\ntIon 

3aacs 

mmi 



known Ben 


ber ol with 1-2 3-6 6 8 9-11 
days known 
in bed das-a 


12- 1ft- 26- 4ft- 
17 24 45 305 


Bheumattem and rolatod diseases: 

Acute rlieuniatic fever fflll. 

Chronic rheumatism and arthritis 

(pt.62). 

Bheiimat(sm,unauallfiod (pt. 52).. 

Nouralpia and netiritls (82)- 

Lumbago fpt. 168;. 

Degenerative diseases* 

Cancer, all sites (43-49). 

Benign tumors, except of female 

organs (60). 

Diseases of heart (87-90). 

Arteriosclerosis and high blood 

pressure (pi. 01, pt. 90)..- 

Nephritis, acute and chronic (128, 

120). 

Other and unspeeifled kidney dis¬ 
eases exeept pyelitis (pt. 131). 

Cystitis and calculi of urinary pas¬ 
sages (132, pt. 133). 

Skin diseases: 

Furuncle (152).-.. 

Abscesses and uleera (1.53. pt. 154) .. 

Other and ill-defined skin diseases 
except Impoticro, urticaria, scabies, 
and eerema (161, pt. 164, pt. 205). 

Female genital and puerperal alagnoses; 

Cysts and tumors of ovary and 

uterus (137.139).. 

Menstrual disorders (HO, pt. 141) 

Other and tU-deflnod nonvenereal 
diseases of female organ*!, includ¬ 
ing chronic results of ohildbirth 
(pi 141,142, pt. 146, pt. 149).. . 

Abortions, miscarriages, and still¬ 
births (pt. 143). 

Live births (pt. 146, pt. 149). 

Aceidontal Injuries: 

Other occidental poisonings (175, 

176, pt. 177). 

Automobile accidents (pt. 188). 

Acddontal burns (170) .. 

Aceidontal Injuries by cutting or 

ploreing tnstiuments (184). 

Accldentid falls (185).... 

All other acoldonts except Ivy and 
other acute poisonings, eye in¬ 
juries and iTjjtiry by animals (165- 
174, 178, 180-18^ 186, 187, pt, 

190-200, 201, pf, 202). 

All other dis<ws* 

Diseases of thyroid gland (60)- 

Hemorrhoids (pt. 93) —, ... . 

Discast's of lymphatic system (04) . 
Diseases of the teeth atiil gums (pt. 

108)... 

Pyelitis (pt. 181). 

Circumcision (pt. 136)..— 

Ul-deflned orthopedic conditions 
and diseases of the organs of loco¬ 
motion, except lumbago, myftlgtn» 
and myositis (157, pt. 168, pt. 205)- 
Congenital malformations and dis¬ 
eases of early infancy (159-163)— 

Headache (pt. 205). ... 

Debmty, fatigue, exhaustion, msd- , ^ , 

nutrition, loss of weight (pt. 206). 23S| 


141 35.5 
204 44.1 

235 32.8 
122 48.4 


114 24.5 

206 50.2 

111 31.5 

47 66.3 

140 85.7 

184 44.8 

807 16.9 
116 85.8 


8,3 75.8 
212 48.6 


186 97.8 
735 100.0 


117 48.7 
189 71.4 


288 19.8 
191 82.6 


1,635 27.8 

118 20.5 

100 30.0 
171 50.9 

396 m2 
81 55,6 
80 72.6 


09 52.2 
234 46.2 


100 12 0 26 0 
100 24. 7.33 7 
100 44. 2 10.5 
100 33.0 42.4 


100 35.7 14.3 
100 25. 6 22.6 

100 23.620.6 

100 23.1 23.1 

100 21,5 32 7 

100 33.3 33.3 

lOO 47.131.4 
100 23.7 80 B 


. 0 2.0 21 0 
L9 0.7 7.9 
.7 5 2 7 8 
9 3.4 8.4 


L6.... 7.1 
.8 3.9 8.8 

^fl 5.9 20.6 

.5 11.5 7.7 

k 3 8.2 &2 

1.7 6.0 L7 

1.9 5.9 7.8 
U 5.3 6,8 


) 10.0 2.010 0 
) 5.0 3.4 1,1 
^ 7.8 2.6 1.8 
I 1.7 3.4.— 

L 10.726.0 39.3 

1 7.1 8,6 3.6 
t 6.912.7 8.8 

1 2.0 6.9 2.9 
r 7.7 7.7 7.7 

2 8.2 4.1 .... 


2.0 2 . 0 .... 

2.0 6 . 8 —. 


100 31.7 24.412.2 4.9 7.3 9.8 9.8 .... 


25 100 a020.0|l2.0 8.0 20 0 4.0 20.0 8.0 

103 100 41.7 26.2113.6 6.8 5.8 3.9 1.0 LO 


90 100 22.214.4 16.ft 7.816.615.6 6.7 2.2 

133 100 4.5 19.5 21.1 19.5 21.8 9.0 8.8 .8 

719 100 ,3 2 1 6.4 62.9 25. n a 5 .4 .4 


65 100 65.5 27.3 3 0-..- 3.6.. 

134 10029.120.9 15.7 6,211.2 i5 7.5 6.0 

31 100 22.6 38.7 10.4 3.2 9.7 — 6.5 — 

57 100 38.6126.3 17.5 3 5 7.0 6 3 1.8 .. - 

62 100 83.9,22.012.9 0.7 4.8 4 8 9.7 1.6 


443 100 3519 23.013.3 (k8 7.9 7.4 2.7 SL9 

23 100 7.1 10.7 21.4 7.1 28 6 10.7 7.1 7.1 

80 100 20.0 20,0 16.7 6.755 3 8,310.0—. 

87 100 33.8 32.210.310.8 8.0 2.8 2.3 1.1 

50 100 63,5 27.1 15.3 3.4 .... .... .... 1.7 

45 100 6.726.724.4 15.613.8 6.7 4.4 2.2 

29 10055.224.110.3 6.9 8.4 . 


84 100 20.6 8.8 8.8 5.92a6 A9 ^820.6 

27 10018.5 8.7.,.. 7.414.8111 22.2212 
108 10084.812.0 1.9 19. 

46 10041.8 80.413.0- 6.5 2.2- 6.8 
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only. Thus the intervals chosen put these points of concentration 
near the middle of the interval and give gi*oaier accuracy in classifying 
the cases. 

In these and similar tables complete and incomplete cases are 
combined—thus some of the short cases may be explained by cases 
that were still incomplete on the last report from the family or that 
began prior to the study year with only part of the duration included 
within the period of observation. However, the incomplete cases 
average longer durations than the complete cases because the longer 
the case the greater the probability that the person will bo still in bod 
at the last visit. Since all durations refer only to that pai’t of the 
cose that came within tlie study year, 365 days is the maximum 


OISEASC GROUP PER CENT OF BED CASES IN BED FOR IS OR MORE DAYS 

10 20 30 40 SO 



FinuBE 3.— Proportion of bod cofos that wore in bod for 18 or more days durlns the study year, for illnossos 
with sole diaf^nosis and for oomplloatoU (‘ases—b,75S (^vassed white families in 18 States diuing 12 (•ou- 
sooutive months, 1928-31. 


recorded duration of any case. No attempt is made to give a com¬ 
plete distribution—at the up])or end the intervals are oxtreinoly large 
and give only an indication of how many cases Ml into those rather 
long duration classes. 

Table 3 indicates that for nearly all of the 13 broad diagnosis groups, 
a higher percentage of complicated cases were bod cases than was true 
of illnesses with only 1 diagnosis. Figure 3 shows the percentage of 
bed cases that were confined to bed for 18 days or longer. As already 
noted, the effect of a complication is to prolong the duration of the ill¬ 
ness; in every instance a definitely higher percentage of complicated 
bed cases were in bed for IS or more days than cases with only 1 
diagnosis. 

Tables 5 and 6 show distributions of cases according to the number 
of days of inability to work or pursue other usual activities (disa- 
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Table 5. —Distribution of illnesses from brood groups of causes according to duration 
of disahiliiy * within the year of ohservedion 8^758 canvassed white families in 
18 States during I'J consecutive months, JOJS Si 


Diseaso ftroup and wiiotnor 
solp or i>riniary of 2 or 
mure diagnoses • 


I- 2 3 -fi 

6 8 

ft-11 

12-17 

IH *>4 






) 20.1 22 3 

15 l] 

10.2 

13 7 

0.7 

) 20.0 22 8 

in 2 

10.3 

13. S 

0.4 

) 10.3 12 8 

10.3 

8.0 

12.8 

10.0 

) 24.1 31.7 

20.7 

8. ft 

0.6 

2.6 

) 24.5 32 0 

20 t 

8.0 

9.4 

2.5 

) 13.4 21.8 

16.« 

10.0 

14.8 

as 

1 12.3 10.8 

10.fi 

10.7 

12.3 

7.6 

1 12.8 2). 4 

20 . ! 

11.0 

11.0 

7 5 

) AO 0.0 

9.0 

7.4 

13.6 

0.3 

^ 47.0 28.0 

11.2 

3.0 

fi.3 

1.6 

^ 4S. 2 28 i 

11.1 

3.7 

4 0 

1.5 

[) 31.3 22.4 

11.9 

1.5 

11.0 

3.0 

[) 10.0 14.4 

0,7 

6.3 

11.1 

14.1 

[) 17.3 If). 4 

10.5 

5.3 

11.3 

13.5 

[) 3.2 fi.3 

3.2 

4.3 

10.0 

18.1 

3 fi.3 11.0 

11.3 

17 ft 

21.0 

12.6 

[) fi.4 11.8 

11.4 

18.2 

24.0 

12.5 

3 1.0 5.8 

0.8 

8.7 

21.4 

15.5 

0 22.1 21.6 

17.1 

0.0 

in 3 

3.6 

0 23.4 22.5 

17.2 

0.6 

14.8 

2.0 

0 5.7 18.4 

17.2 

11.5 

17.2 

12.0 

0 13.3 15.0 

13.3 

B.2 

9.8 

5.2 

0 14.1 15.3 

14.1 

4.3 

10.4 

5.5 

0 11.8 8.8 


8.8 

as. 

6.9 

0 16.3 22.6 

18.3 

6.7 

11.2 

ao 

0 16.5 23.4 

18.6 

5.7 

11.7 

7.H 

0 7.8 0.8 

17.6 

0.8 

ao 

0.8 

0 16.4 lfi.6 

12.7 

6.0 

0.4 

82 

0 17.fi 17.0 

15.4 

6.0 

0.9 

7-6 

0 15.7 8.0 

3.8 

7.3; 

10 .2 

11.1 

0 15.5 24.1 

16.1 

8.0 

15,5 

10.1 

0 16.9 24.8 

16.2 

K. 1 

15.5 

10.0 

0 3.1 16.6 

18.7 

21.0 

3.1 

125 

0 5.2 6.1 

7,0 

1 20.2 

34,1 

13.4 

0 5.2 6.4 

8.1 

21.2 

35.4 

13.2 

0 2.0 aa 

4.8 

i 5.7 

14.3 

16.0 

0 23.7 10.1 

14..^ 

! 8.1 

10.1 

83 

0 24.1 10.2 

14.8 

1 8.1 

10.2 

8.1 

0 fi.0 11.8 

17.0 

1 8.8 

2.0 

14.7 

0 33.1 20.8 

13.2 

i 0.0 

10.1 

6.2 

0 33.8 20.0 

13.1 

6.0 

10.3 

5.0 

o' 13.3 J6.0 

13.8 

t 5.4 

lao 

8.4 


1.3 1.2 

1. ;j . H 

3.1) n.o 


7.2 2,4 
0.2 8.0 


7,7 ft.fi 
8,1 H.I 


0.3 6,7 

8.8 20.4 


CompUcatod 


1 'Disability refers to inabnity to work, attend school, oaro for home, or pursue other usual aotIvUles, 

onscfpff those still sick on the last visit aro included along yith complete 

oases but only for the days of diaabnity that come wHhIn the ahi^y year. Average ^J^**-**®™ 
fprealer tor Incomplete than for complete cases bo<»«so the longer the caw the gri'atcr 
ft will be still sick at the last visit. Prior onset of illness does not nocossarily mean prUir onset of dlsamuty, 
* A case is considered as oompllcalod If anothtar dlagnwfe I.| reportod ^ 
as ovorlapping the period of sickness from the diagnosis listed rc^dless of 
as ^0 primary cause ol the illness. The complication may have a dcflnlto rolatio^hlp to the 
(as In measles and pneumonia), or be apparently unndated (as in me^l^ ^ 

in the d^ a goosts groups in terms of International I^lst nuinot^rs, see table 1; table 2 and figs. 1 and 2show 
the QroeLUonoy ana duration of spoolllo causes Included In the broad groups. 
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Table 6. —DiatrihuHon of illnesses from specific causes ^ according to duration of 
disability * within the year of observation — 8^758 canvassed white families in 18 
States during 12 consecutive months^ 1928S1 

[Sole diagnosis only] 


Nnmberl Percent of disabling cases with the speciflod 
number of days of disability during the 
year of observation 


Diagnosis and International List 
numbers, 1920 revision 




Minor respiratory diseases: 

Influenza and grippe (11). 8,152 

Bronchitis Euid chest colds (99)_ 1,801 

Coryza and colds, unqualiflod 

(pt. 97, pt. 107). 8,906 

Cough (pt. 107). 100 

Tonsillitis (pt. 109). 841 

Quinsy ftJt. 109)_ 66 

Sore throat (pt. 100). 621 

Other pharynx and tonsil alfeo- 
tions, except ton^lectomy 

(pt. 109)-_. 138 

Lrayn'Jiitls (pt. 98)__ 104 

Croup (pt. 98)_ 110 

Other resTiiiatory disea.sea: 

Tonsillectomy and adenoldeo* 

tomy (pt. 109). 791 

Pneumonia, all forms (100,101). . 239 

Sinusitis (pt. 97). 340 

Asthma (105). 181 

Pleurisy (102). 85 

Bospiratory tuberculosis (pt. 81). 92 

Minor aigostlve diseases: 

Indigestion, upset stomach and 

nausea (pt. 112). 1,135 

Biliousness (pt, 112). 138 

Other and ul-deflued stomach 

diseases (pt. 112). 208 

Diarrhea and enteritis (15, pt. 16, 

113,114). 773 

Other digestive diseases: 

Ulcers of stomach and duodenum 

(111). 70 

Appendicitis (IIU. 291 

Hernia, intestinal obstruction (l 18). 89 

Biliary calculi, cholecystitis (123, 

pt. 124). 162 

Other and fll-deanod liver dis¬ 
eases (pt. 124). 66 

Communicable diseases; 

Measles (7). 887 

German measles (pt. 26)_ 58 

Whooping cough (9). 708 

Chickonpox (pt. 25)_ 578 

Mumps (IS). 446 

Scarlet fever (8)_ 215 

Diphtheria (10). 68 

Malaria (5) . 118 

Local and other infections not 

spcci Bed as accidental (41). 219 

Smallpox vaccination (pt. 42)_ 76 

Ear and mastoid diseases; 

Earache (pt. 86). 116 

Otitis media (pt, 86). 890 

Kervous diseases except corebi^ 
hemorrhage, paralysis, neuralgia, 
and neuritis: 

Nervommess (pt. 84). 220 

Neurasthenia, nervous break¬ 
down (pt. 84). 103 

Other nervous diseases except 
cerebri hemorrhage, parals^, 
neuralgia, neuritis, and con¬ 
vulsions (70-73,76-78,81, pt. 84)- 116 


100 14.8 30.2 23.1 12.3 13.8 3.4 2.4 0.6 

100 24.0 27.5 23.5 10.1 10.5 2.5 1.6 .4 

100 39.6 38.6 16.2 4.8 4.7 . 6 . 5 .... 

100 17.9 39.3 10.7 10.7 7.1 8.6 7.1 3.6 
100 21.140.1 22.6 7.1 6.3 2.4 . 4 

100 8.8 19.2 32.7 5.8 16.4 16.4 7,7 -— 

100 34.3 38.1 16.8 4.6 4.2 1.8 1.8 —. 


100 20 9 25.4 22.4 9.0 13.4 6.0 tS 1.5 

100 19.6 30.0 22 0 7.3 9.8 2 4 . 

100 3L 3 43.7 16.6 8.1 3.1 3.1 . 


100 8.6 27.031.8 15.4 12.1 2.4 2.4 .8 

100 1.7 2.5 6.8 0.8 24.6 25.4 22.9 0.8 

100 21.3 24.3 14.7 8.1 14.7 8.8 4.4 8.7 

100 30.4 10.6 16.1 6.4 7.1 10.7 1.8 8.9 

100 27.8 19.7 19.7 7.6 9.1 9.1 1.6 6.1 

100.— L8 — 1.8 1,8 7.3 7.3 80.0 


100 56.5 24.1 9.1 4.2 4.2 
100 44.2 44.2 7.8 1.8 2.6 . 


100 28.3 30.2 15.1 8.8 9.4 5.7 5.7 1.9 
100 88.8 30.4 15.4 3.7 6.1 2.3 2.3 .9 


100 7.9 21.1 16.8 2.0 13.2 7.9 13,2 18.4 
100 10.1 11.0 11.6 6.7 12.3 17.2 27.3 4.$ 
100 11.9 2.4 — 4.8 4.8 21.4 26.2 28.6 

100 25.816.611.8 11 13.4 9.312.4 8.2 

100 37.9 211 17.2 6.9 10.3 — 8,4 _ 

100 1.0 20. 6 17.9 32.4 22.8 3.7 . 2 .5 

100 113 04.3 0,5 1 8 7.1 . 

100 3.4 2.9 5.4 1.5 8,8 11.8 58.3 7.8 

100 1.9 9.2 15.2 29.7 35.4 R.5 . 

100 5.5 18.8 17.2 22.1 2,16 9.4 1.3 — 
100 2.0 2.6 3,3 7.9 8.6 32,9 12.1 ,7 
100 2.2 1 4 2 2 1 4 37.8 31.1 15.0 2.2 
100 11534.225.0 9.2 9.2 1.3 6.0—. 

100 13.8 13.8 23.9 1.18 15.6 11.9 6.4 .9 
100 40.4 40.4 15,8 1.8 1.8 . 

100 47.1 38.2 8.8 2.0 2.9 . 

100 20.0 20.018.5 10.4 20.0 3.7 7.4 — 


100 21.3 21.8 13.1 8.8 11.5 6.6 18.0 1 9 
100 6.412.617.9 7.1 12.6 7.1 113 23.2 


100ll0.8ll0.8l 7.71 2.01 5.11 2.6115.4146.2 

1th 25 or more disabling cases with known 
ly and those still sick on the last visit are 
•ability that came within the study year. 


tooiuded along with completed cases but only for the days of disability that came within the study year. 
Average durations tend to be greater for Incomplete than for complete cases because the longw the raw 

be Stin sk at the last Tbltf Prior ots»t of llh»4 ,Kt 

aottvitles. 
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Table 6. —Disfrihvtion of illnessen from npeoific canaes acoordinq to duration of 
disability within the year of ohsenmtion — canvassed white families in IS 
States during 12 consecutive monihsy li)28St —Coiitinuod 


Diagnosis and Internallonal List 
numbers, 1D20 revision 

Total 
num¬ 
ber of 
cases 

Tot- 
cent of 
etisM 
dls- 
nbling 
for I or 
more 
days 

Number 
of dis¬ 
abling 
eiusos 
with 
known 
number 
of days 
of dis¬ 
ability 

Percent of dlsnhllnu <msos n IP 
nuriilKW of <la.\s of distiliili 
year of ohbt'rvolion 

it'ic iMS'illed 
y di'rin" llio 

I) is- 
abliiig 
«jsm 
with 
kno\\ n 
days 

1-2 

3 6 

O-.S 

9- 

11 

12 

17 

IS 

21 

25 

4,6 

46 

36.'> 

Rheumatism and related diseases: 













Aeuto rheumatic fever (fil) . ... 

32 

87.6 

27 

100 


ll.l 

22.2 


11.8 

11.1 

25.9 

H.S 

Chronic rhoumatlam and arthri- 













tis (pt. 62). 

141 

44.0 

61 

100 

6.9 

13.7 

17.0 

.3 9 

1(1.7 

3.n 

13.7 

‘».5 

Bheumatlsm, unqiiallfled (pt. 62) 

204 

62.0 

03 

100 

9.7 

21.7 

19.4 

9.7 

15.1 

12 9 

5.4 

3.2 

Neuralgia and neuritis (82). 

236 

4.3.4 

84 

100 

:<1.0 

27 4 

1.3 1 

2 . 4 

7.1 

7. I 

7.1 

1 S 

Lumbago (nt. 168). 

122 

04.8 

72 

lOO 

22 2 

29.2 

20.8 

8 . .3 

9,7 

12 

2.8 

2.8 

Degenerative disonses: 













Benign tumors, except of female 













organs (60). 

114 

34.2 

30 

100 

3.3.3 

0.7 

23.3 

10.0 

0 .7 

10 n 

3.3 

6 7 

Diai'ases of heart (87-00). 

205 

69.0 

96 

100 

13.7 

15.8 

10.8 

5.3 

12.0 

,3.2 

10. ,5 

22.1 

ArtoriosclerosiH and high blood 













proasure (pt. 91, pt. Ort). 

111 

33.3 

26 

100 

24.0 

10.0 

20.0 

4 0 

8.0 

P 0 

S.0 

8,6 

Other and unspecified kidney 













di«‘as<‘soxeei)t pyelitis ([it. 131) 

140 

46,7 

60 

100 

tdO 

20.0 

14.0 

10.0 

14.0 

12.0 

12.0 

2.0 

Cystitis, and cal(*ull of urinary 













passafiK^s (132, pt. 133). 

134 

63.7 

03 

100 

23.8 

30.2 

19.0 

0.3 

0.5 

0.3 

1.6 

8.2 

Skin diseases: 













Funinelo (162) . 

807 

31.9 

86 

100 

21.2 

32.9 

10.0 

7.1 

1.5 3 

7.1 

1 

4.7 

Ab.<K‘esses and ulcers (163, pt. 161) 

no 

61.7 

40 

100 

ft 6 

21.7 

23.3 

16.2 

15.2 

1,3 

a? 


Imwtigo (pt. 164). 

1.38 

20.8 

SO 

101 ) 

0.7 

13.3 

13.3 

1.3,3 

20 0 

26 7 

tl7 


Scabies (pt. 164) . 

106 

40.0 

39 

100 

10.3 

23.1 

7.7 


17.9 

20.5 

10.3 

10.3 

Other and ill-dellned skin dls- 













eases ex(S‘pt urticaria and oo- 













zema (161, pt, 164, pt. 206) 

440 

20.0 

76 

100 

18.7 

18.7 

24.0 

0.7 

17.3 

4.0 

ao 

2.7 

Fcmalo genital and pueriieral dlag- 













noses: 













Menstrual disorder^ (140, pt. 141) 

212 

63.8 

105 

100 

27.0 

31.4 

16.2 

3.8 

11.4 

6.7 

3.P 

1.0 

Other onfl ill-dcflned nonvenereil 













diseases of female organs, In¬ 
cluding elmmlc n‘aiilt.s of child¬ 













birth (pt. 141, 142. pt. M6, pt. 













140).. 

242 

42.1 

79 

100 

22.8 

8.9 

6.3 

10.1 

12.7 

11.4 

las 

11.4 

Aborti('n8, mlscarriugob, and still¬ 













births (i>t. 143) . 

130 

99,3 

121 

100 

3.3 

7.4 

24.0 

10.7 

22.3 

16.5 

12.4 

8.3 

Live births (pt. 146, pt. 140). 

786 

100.0 

064 

100 


.9 

3.6 

28.0 

40.4 

13.0 

ao 

.6 

Accidental iniurles; 













Poisoning by Ivy, oak, and other 













plants (pt. 177) 

00 

35.4 

28 

100 

32.1 

42.9 

10.7 

7.1 

3.0 

3.0 



Ofhor awddental iwlsonings (176, 













17r, pt. 177) ... 

117 

64.7 

63 

100 

46.3 

36.8 

1.3.2 

3.8 


1.0 



Automobile accidents (pt. 188)— 

180 

81.0 

132 

100 

17.4 

13.0 

14.4 

6.1 

lio 

11.4 

114 

12,‘0 

Aecid<*ntHl burns (170) . . 

152 

88.2 

46 

100 

32.2 

22.2 

20,0 

4.4 

8.9 

11.1 

11.1 


Accidental iniurles by cutting or 













riien'ing instruments (181) _ 

28S 

,30.8 

77 

100 

22.1 

19.6 

11.7 

13.0 

15.0 

7.8 

6.5 

3.0 

A ecldent al falls (186) . 

191 

47.1 

70 

100 

18.0 

22.9 

14.3 

6.7 

14.3 

10,0 

6.7 

8.6 

Kye a(TldenlH (pt. 86, pt. 2t)2) . 

118 

32.2 

32 

100 

37.6 

15.6 

0.3 

12.6 

9.4 


12.5 

6.3 

All other areliient.s (‘XCiqil In)ury 













by animals (U).'V-174, 178, 180- 













183, ISft, 187, pt. 188, 100-200, 













201 , pt. 202). 

1,035 

48.5 

005 

100 

23.7 

17.0 

14.2 

8.6 

0.9 

8.3 

10.6 

7.1 

All other (ilwa'W's: 













Anemia, oil forms (68). 

114 

28.1 

28 

100 

10.7 

21.4 

7.1 

7.1 

14.3 


10.7 

2S.6 

Dist'asc's of thyroid ghvnd (00) — 

113 

29.2 

20 

100 


7.7 

7.7 

3.8 

23.1 

19.2 

16.4 

23.1 

Oon junctlvltla, pinkeye, sore eye 













(pt. 86)- . 

199 

40.2 

81 

100 

24.7 

34.6 

14.« 

11.1 

12.3 

' 1.2 

1.2 


Other eye diwases (nt. 86). 

160 

29.0 

41 

100 

24.4 

19.6 

14.0 

--- 

17.1 

7.3 

10 

J12 

Hemorrnoids (pt. 93). 

100 

37.0 

34 

100 

29 4 

20.0 

2.9 


29.0 

2.0 

20.0 

2.9 

Dteoases of lymphatic system (04). 

171 

69.0 

67 

100 

16.8 

17.6 

20.3 

10.6 

14.0 

as 

6.3 

1.8 

Dibcases cf the teeth and gums 













(nt. 108) _ 

306 

26.0 

07 

100 

41.8 

26.9 

17. P 

3.0 

4.6 

6.0 



Pyelitis (pt. 131). 

lU-dofined orthopedic conditions 

81 

63.0 

41 

100 

4.9 

14.0 

19.5 

12.2 

214 

7.3 

iz2 

“l9 

and diseases of the organs of 













locomotion, except lumbago, 













myalgia, and myositis (167, pt. 













168, pt. 206)-. 

175 

20.0 

44 

100 

13.0 

2.8 

11.4 

11.4 

16.9 

15 

9.1 

31.8 

c 

1 

1 

n 

234 

60.4 

122 

100 TO. 6 

13.9 

3.3 


2.5 

.8 



Baoksehe (pt. 2A.6). 

102 

30.4 

30 

100 

43.3 

30.7 

10,7 

3.3 





Debility, fatigue, exhaustion, 
malnutrition, loss of weight 












m 

27.0 

60 

100 

2 .6.0 

:)0.4 

10.7 

7.1 

12.5 

3.6 

6.4 

lf,4 
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Table 7. —Distribution of illnesses from broad grovps of causes according to total 
dvration of symptoms loithin the year of observation *— 8,768 canvassed white 
families in 18 States during 12 consecutive months, 1928—31 



Njimbcr 
of casi's 

Percent of cases with the si)ecified total duration of symptoms, 
in days, during the yt ar of ohsc'rvat ion 

Disease group and whether 
sole cause or primary of 

2 or more diagnoses > 

with 
known 
duration 
of symp¬ 
toms 

All 

eases of 
known 
dura¬ 
tion 

Less 

than 

3 

3-6 

6-8 

9-11 

12-17 

18-24 

25-46 

40-75 

76-365 

All causes: 






9 9 

16.0 

i 

8.9 

2.8 


Sole or primary_ 

80,782 


8.9 

19.4 

20.4 

8.2 

Sole__ 

20,420 


9.2 

19.8 

20.8 

10.0 

16.0 


8.6 

2 6 

7.4 

Complicated. 

2,825 


3.3 

9.6 

10.7 

7.2 

13.2 

Ell 

14.3 

7.6 

20.3 

Minor respiratory diseases: 


6.8 

28.4 

SO 0 

11.4 

13.8 

4.0 

3.6 

.6 


Sole or primary. 

11,037 

100 

.6 

Solo__ 

10,661 


7.0 

28.8 


11.6 

13.6 

4.7 

mmm 

.4 

.6 

Complicated. 

696 


3.0 

16.6 

17.1 

11.2 

20.8 

8.0 

13.0 

4.2 

4.6 

Other respiratory diseases: 



4.6 


21.4 

8.9 

14.6 



3.4 


Solo or primary. 

1,030 


mn 

13.9 

Sole. .—. 

1,822 

100 

4.8 

17.0 

22.0 

9.1 

14.7 

7.6 

KU 

8.0 

13.3 

Complicated. 

Minor digestive diseases: 

269 


2.6 

6.9 

9.3 

C.7 

9.7 

9.3 

20.4 

10.0 

26.0 




30.5 

17.8 

6.3 

7.0 

3.6 

3.9 

1.2 


Sole or primary. 

2,216 

100 

26.5 

4.3 

Sole.. 

2,181 


27.1 

81.1 

18.1 

AO 

7.1 

3 3 

KO 

1.0 

8 6 

Complicated. 

173 


7.6 

16.8 

16,8 

8.1 

mmm 

6.0 

MB 

6.2 

17.9 

Other digestive diseases: 




10.6 

11.6 

6.8 

12.5 

9.7 

16.3 



Sole or primary. 

976 

100 

8.6 

5.9 

20.0 

Sole. 

802 

100 

9.2 

11.0 

12.4 

6.1 

13.0 

0.5 

IA6 

5.4 

17.9 

Complicated. 

166 

100 

2.6 

8.4 


3.0 

8.4 

Mswm 

14.8 

10.3 

36.8 

Communicatilc diseases: 












Sole or primary. 

8,681 

100 

1.6 

0.0 

14.6 

12.8 

26.6 

9.3 

19.7 

4.0 

2.4 

Solo. 

8.447 

100 

1.6 

9.8 

14.7 

12.9 


0.3 

19.4 

4.4 

2.0 

Complicated. 

189 

100 

.6 

3.2 

6.9 

9.6 

19. G 

Kill 

28.6 

10. G 

12.2 

Ear and mastoid diseases: 







16.0 


11.1 



Sole or primary. 

693 

100 

KM 

16.0 

mkEm 

9.2 

7.4 

2.3 

6.5 

Sole...l.. 

666 

100 

ElftI 

17.6 

17.6 

0.2 

16.0 

7.4 

10.6 

2.3 

6.0 

Complicated. 

204 

100 

2.6 

11.3 

16.2 

11.3 

21.0 

11.8 

15.7 

0.4 

4.4 

Nervous diseases, except 
cerebral hemorrhage, pa¬ 
ralysis, neuralgia, and 
neuritis: 












Sole or primary. 

461 

100 

8.2 

ivrl 

8 4 

KSl 

8.0 

6.4 

10.9 

8.2 

36.7 

Sole. 

432 

100 

8.3 


8.8 

3.9 

7.9 

6.6 

11.1 

8.1 

36.2 

Complicated. 

72 


A2 

9.7 

1.4 

A2 

13.9 

2.8 

8.3 

AC 

eao 

Rheumatism and related 
diseases; 











Sole or primary- 

747 

100 

4.1 

11.2 

18.6 

8.2 

13.9 

7.6 


4.4 

24.4 

Sole. 

721 


4.3 

11.7 

13.7 

8.6 

14.1 

7.8 

12.6 

4.4 

22.9 

Complicated.. 

101 


2.0 

6.0 

9.9 

4,0 

6.0 

7.0 

11.9 

3.0 

40.6 

Degenerative diseases: 











Sole or primary. 

1,110 

100 

4.8 

6.2 


4.8 

7.7 

BO 

10.1 

5.1 

44.7 

Solo,. 

928 

100 

6.1 

6.7 

10.8 

6.6 

8.0 

7.4 

10.7 

1 4.4 

40.4 

Complicated__ 

304 


4.3 

3.8 

■iU 

2.3 

6.3 

4.3 

KM 

8.6 

60.1 

Skin diseases: 












Solo or primary,.-. 

1,229 

100 

6.4 

0.8 

16.8 

9.8 

14,8 

10 3 

14.6 

A2 

11.3 

Sole.. 

1,218 

100 

6.4 

9.9 

16 8 

9.9 

14.0 

10.3 

14.6 

G.0 

11.2 

Complicated. 

Female genital and puer¬ 

63 



7.9 

20.6 

1.6 

16.9 

3.2 

7.9 

10.0 

23.8 

peral diagnoses: 












Solo or primary- 

1,420 


8.7 

4.4 

6.1 

17,8 

32.3 

9.1 

9.9 

4.2 

12.6 

Sole.. 

1,328 


8 8 

4.7 

6.6 

18.7 

33.7 

9.3 

9.1 

3.6 

10.7 

Complicated. 

190 


1.1 

1.1 

1.1 

8.7 

11.0 

0.3 

18.0 

13.2 

43.2 

Accidental injuries: 

Solo or primary- 










2,679 

100 


17.4 

18.4 

9.4 

14.3 

9.9 

12.9 

3.6 

3.3 

Sole. 

2,039 


11.0 

17.5 

18.6 


14.3 

9.0 

12.9 

3 4 

3.0 

Complicated.. 

49 


A1 

6.1 

wwfm 


12.2 

12.2 

12.2 

8.2 

24.6 

All other diseases: 









S<ile or primary_ 

2,686 


19.4 

15.6 

mSSm 

A8 

9.6 

A3 

8.4 

8.6 

19.6 

Sole.. 

2,609 


19.8 

16.7 

13.0 

6.7 

9.6 

6.3 

8.3 

3.G 

19.0 

Complicated. 

370 


6.2 

12.4 


7.6 

9.7 

8.1 

10.6 

! A7 

1 

80.0 


i Oases with onset T _ _ 

cases, but only for the days of sickness that come within the study year. Averse durations fx‘nd* * to bo 
Swlfl^be s^fsiS^^^he because the longer the case the greater the probability that 

* A 0 ^ is considered ^ complicated if another diagnosis is reported as occurring simultaneously with or 
as overlapping the period of sickne® from the diagnosis listed regardless of which diagnosis was classified 
^ the primary cause of the illness. The complication may have a definlU relationship to the other dlarno^ 
gs in measles and pnemnonia), or be apparently unrelated (as in measles and obickenpox). For inclusions 
tathedlagnostegroupsln terms of International List numbers, see table 1; table 2and figs. 1 and 28how the 
frequency and duration of specifiio causes included in the broad groups. 
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bility); the arrang:oTnont and inclusion,! in the tallies arc similar to 
those already discussed in eonn(‘ctioii with duration in bed. Table 
G for specific diseases ineludes all diajrnoses with 25 or more eases 
with a known number of clays of disability. Be(*,‘Uise there were 
rather large numbers of disabling cases in which the actual number of 
days of disability was unknown, diagnoses are missing from this 
table !vhich might be expected from the total number of casevs if all 
had been of known disabling duration. 

Tables 7 and 8 show the distribution of ea.ses aeeonling to the total 
dmation of s^nuptoms, including nondisablod well c«s disabled da>s. 
The extremely a])proximatc nature of this item has already been 
discussed. 

IV. SUMMARY 

Data on the freciuoney and duration of illness during a 12-month 
period between 1928 and 1031 were obtained for 8,758 white families 
in 130 localities in 18 States. Durations within the study year were 
recorded in three ways: (a) Da^'^s in bed, (5) days of inability to work 
or pursue other usual activities (disability), and (c) the total duration 
of symptoms. Each family wa^s visited at intervals of 2 to 4 montlis 
to obtain tlie intonnatiou. 

The mean duration for illness from all causes was 4.3 days in bed 
per total case, and 8.5 days in bed per bed case; 51 percent of the total 
recorded cases were in bed for 1 or more days. For 13 broad diagnosis 
groups, the dii!*ation in bod per total case of solo diagnosis ranged 
from 1.0 days for skin diseases and 1.7 days for minor digestive cases 
to 9.6 days for the degenerative diseases of old age and 12.2 for the 
nervous diseases. Of specilio diseases, respiratory tuberculosis 
show'ed the longest duration in bed per total case. Fortunately, the 
diseases with the highest incidence, such as the minor respiratory and 
minor digestive affections, have the shortest average durations in 
bod (figs. 1 and 2). Their frequent occurrence, however, makes them 
responsible for a large aggregate number of days in bod per year. 

(V)iisi<leriT)g broad diagnosis groups, the nervous diseases, with 39 
percent of the cases of solo diagnosis in bed for 1 or more days, show 
the longest duration in bed or hospital per bod case, 31,5 days; the 
minor digestive diseases, with 49 percent in bed for J or more days, 
show the shortest duration with 3.4 days in bed per bed case. In 
tenns of disability also, the nervous dlsoasiis, with 47 percent causing 
disability for 1 or more days, show the longest duration of disability, 
4C.6 disabled days per disabling case; the minor digestive diseases, 
with 56 percent causing disability for 1 or more days, show the shortest 
duration, with 5.5 days disabled per disabling case. In total duration 

*» In a prcce«iiin? i>tip(‘r 04) some moan durations were quotod that n‘proscntod ratios botwoon ensp and 
day raws por 1,000 that had been adjusted to a standard population; tht' durations in the proaont paper are 
based on actual cases and days and thus dillet somewhat ftom that study. 
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Table 8.— Distribidion of illnesses from sptcific causes^ accoidinq Lo total duration 
of symptoms within the year of oiservaiion—canvassed white families in 18 
States during IB consecutive months, 19Q8-S1 

[Sole diagnosis only] 


Diagnosis and International List numbers. 
1020 revision 


I Percent of cases with the siieciflod total duration of 
symptoms, in days, dnrln?c the year of observation 

or cases 
with 
known 
duration 



ofsvmp- than Jhfi 


a 09b 

100 

4.0 

24.0 

.30.7 

14 5 

17.3 

5.6 

ao 

1,772 

100 

3.3 

20.7 

31.0 

14.3 

18.1 

ae 

4.4 

a 747 

100 

9.9 

34.5 

31.7 

8 5 

9.5 

3.2 

1.9 

93 

100 

ao 

20.4 

16.1 

a 6 

18.3 

11 8 

7.6 

&30 

100 

8.0 

36.7 

31.9 

0.S 

9.6 

3.1 

.8 

66 

100 


0.2 

29.2 

20.0 

21.5 

15 4 

7.7 

614 

100 

11.2 

32.9 

26.7 

9.6 

10.7 

3.3 

4.6 

128 

100 

4.7 

20.7 

20.3 

9.4 

15.0 

7.0 

5.5 

100 

100 

7.0 

32.0 

27.0 

11.0 

9.0 

5 0 

7.0 

108 

100 

24.1 

3,5.2 

29.6 

4.6 

2.8 

.9 

2.8 

727 

100 

7.0 

29.0 

37.0 

10.6 

10.7 

2 8 

2.6 

235 

100 

.9 

ai 

H 9 

0.4 

26.4 

2*^4 

21.3 

813 

100 

3.2 

10.5 

14,4 

11.2 

18.8 

6.7 

15.0 

122 

100 

a2 

10.7 

12.3 

4.1 

12.3 

5.7 

4.0 

58 

100 

5.1 

8,6 


1.7 

12.1 

ao 

26.9 

85 

100 

3.5 

18.8 

27.1 

11.8 

15.3 

14.1 

3.5 

84 

100 


1.2 

—- 


-- 


1.2 

1,102 

lOO 

81.7 

30 3 

17.1 

4.7 

6.6 

8.5 

14 

134 

100 

sao 

39.0 

20.1 

12 

.7 


2.2 

191 

100 

15.1 

14.7 

10.8 

0.8 

9.9 

4 2 

9.9 

756 

lOO 

22.4 

35.0 

19.5 

6.0 

ai 

a2 

2.8 

64 

100 


4.7 

4.7 

,3.1 

6.3 

4 7 

14.1 

282 

100 

5.7 

9.6 

11.7 

5 7 

17.0 

17.7 

2,2.8 

82 

100 


1.2 

4.9 

a7 

9.8 

12.2 

laa 

73 

100 

24.6 

17.8 

G.3 

L4 

5.5 

5.5 

1.4 

157 

100 

ia4 

8.3 

14.0 

5.7 

12.7 

as 

16,6 

61 

100 

4.9 

14.8 

14.8' 

18.0 

21.3 

1.6 

a2 

63 

100 

7.5 

24.5 

28.3 

11.3 

la 2 

S* 

oo 

as 

875 

100 

.8 

10.5 

21.9 

33,3 

aao 

3.5 

.8 

58 

100 


56.9 

29.3 

0.9 

6.9 


650 

100 

.4 

.3 

.3 

1.6 

5.4 

7.2 

oao 

561 

100 

.7 

4.1 

10.7 

10.6 

51.7 

11.9 

1.2 

434 

100 

1 2 

11.8 

23.7 

13.6 

3^9 

14,7 

2.1 

211 

ion 

.0 

.5 

1.0 

1.4 

10 4 

20.4 

61.1 

68 

100 

--- 

4.4 

10.3 

4.4 

32.4 

30,0 

ia2 

117 

100 

6.0 

26.5 

34.2 

9.4 

10.3 

4.3 

7.7 

214 

100 

1.4 

10.7 

23 8 

12.1 

22,4 

7.5 

15.4 

70 

100 

22.0 

31.4 

25.7 

19 

7.1 

4.3 

4.3 

104 

100 

27.9 

30.6 

14.4 

0.7 

8.7 

1.0 

a8 

880 

100 

3.0 

16.1 

21.6 

11.6 

20.0 

8.4 

12.9 

143 

100 

86.4 

12.6 

'11.2 

7,01 

> 8.4 

a3 

4.9 


Minor respiratory diseases: 

Influenza and grippe (11). 8,09b 100 4.0 24.0 20.714 5 17.3 6.6 3.6 0.3 0.1 

Bronchitis and chest colds (90). 1,772 100 3.3 20.7 31.0 14.3 18.1 6.6 4.4 . 7 .9 

Coryza and colds, unqualified (pt. 97, 

pt.l07). 8,747 100 9.9 34.631.7 8 5 9.^3.2 1.9 .3 .4 

Cough (pt. 107). 93 100 8.0 20.4 16.1 8.6 18.3 11 8 7.6 4.3 4.3 

Tonsillitis (pt. 109)_ 830 100 8.0 36.7 31.9 9.8 9.6 3.1 .8. 

Quinsy (pt. 109). 66 100. 0.229.220.021.615 4 7.7. 

Soro throat (pt. 109). 614 100 11.2 32.9 26.7 9.610.7 3.3 4.6 .8 .7 

Other pharynv and tonsil afiections, 

except tonsillectomy (pt. 109)_ 128 100 4.7 20.7 20.8 9.4 16.0 7.0 6.6 3.1 4.7 

Laryngitis (pt 98).. 100 100 7.0 32.0 27.011.0 9.0 SO 7.0 1.0 1.0 

Croup (pt. 98). 108 100 24.1 3,5.2 29.6 4.0 2.8 .9 2.8. 

Other respiratory diseases: 

Tonsilleetomy and adenoldectomy 

(pt. 100). 727 100 7.0 29.0 37.0 10.6 10.7 2 8 2.6 .3.,.. 

Pneumonia, all forms (100,101). 235 100 . 9 2,1 K 9 6.4 26.4 2*^ 4 21.8 6.0 1.7 

Sinusitis (pt 97). 813 100 8.2 10.6 14,4 It. 2 18.8 6.7 15.0 6,1 14.1 

Asthma(106). 122 100 8.2 10,7 12.3 4.112.3 5.7 4.0 2.6 39.8 

Hay fever (pt 107). 58 100 5.1 8,6 .. 1.712.1 8.6 25.9 8.6 29.3 

Pleurisy fl02). 85 100 8.6 18.8 27.1 11.8 15.3 14.1 3,5 1.2 4.7 

Respiratory tuberculosis (pt 81)- 84 100_ 1.2. 1.2 2.4 95 2 

Minor digestive diseases: 

Indigestion, upset stomach and nansca 

(ptll2), , 1,102 lOO 81.730 317.1 4.7 6.6 8.5 3.4 .9 1.7 

Biliousness (pt 112). 134 100 33.0 39.0 20.1 2.2 . 7 ..._2.2 .7 .7 

Other and ilniefined stomach diseases 

(pt. ll2)- 191 100 16.1 14.7 10.8 6.8 9.9 4 2 9.9 3.7 18.8 

Diarrhea and enteritis (16, pt. 16,113, 

y?) 766 lOO 22.4 35.019.6 6.0 ai 3.2 2.8 .6 3.0 

Other digestive diseases: 

Ulcers ofstomaoh and duodenum (111). 64 100 . 4.7 4.7 ,3.1 6.3 4 7 14.1 7.8 54.7 

^pendicitisjim .... .... 282 100 6.7 9.611.7 6 717.017.7 2,3.8 3.9 6.0 

Hernia, intestinal obstruction (118)82 100 2.4 1.2 4,9 3.7 9.8 12.2 18.3 11.0 36.6 

Constipation pt m).. 73 100 24.6 17.8 0.8 L 4 6.5 5.5 1.4 1.4 36.6 

Biliary calculi, cholecystitis (123, pt. 

m)... 157 100 13.4 8.3 14.0 5.7 12.7 3.8 16,6 5.7 19.7 

Other and ill-defined liver diseases 

(ptl24) .. 61 100 4.9 14.8 14.8 18.0 21.3 1.6 8.2 4.911.5 

Dteses of the mouth except teeth and 

(OTIM (nt. 108). ts 100 7.5 24.8 28.3 11.3 IS.2 8.8 7.8 

Communicable diseases: 

Measles (7).-„„„-..... 876 100 .8 10.5 21.9 33.3 33.0 3.5 .8 .1 .-. 

Germanmeaslesfpt. 25).. 58 100 . 56.9 29.3 0.9 6.9 „ .. 

. 6S0 100 . 4 . 3 . 3 1.6 6.4 7.263.618.8 2.4 

ChiefconpOT (pt 25). 561 100 . 7 4.1 10.7 10.6 51.7 11.9 1.2 . 

Mumps (13) .. 434 100 1 2 11.8 23.7 1,3.6,32.9 14,7 2.1 .... 

S{wlet5Bm(8). 211 100 . 0 . 6 1.9 1.4 10 4 20.4 61.1 2.8 .5 

.. M ’IS 4.4 38.4 30.0 KV. 2 1.5.... 

Mal^a (5)..—. 117 100 0.0 26.634.2 9.410,3 4.3 7.7 .9 .9 

Local and other infections not specified 

. 1.410.733 812.1 22,4 7.515.4 4.7 1.9 

- ™ ia03I.43&7 as 7.1 4.3 4.3 ... 1.4 

Emcho (trt. 86). 104 100 27.080.614.4 0.7 &7 1.0 aS.... 1.0 

OtWs madia (pt. 8«) 880 100 a 9 18.1 21.0110 20.0 & 4 la 0 a 1 a 4 

Other ear diseases (pt. 88)- 148 lOO 8a4ia8'11.2 7,ola4 aS 4.9 1.411.9 

»T ho ta ble fadado s only nina^ with a rinjia diagnosis and with 80 or more rasas ol known duration of 


that It win be still sick at the last visit. 


greater the probability 
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Table 8. —Distribution of illnesses from specific causes according to total duration 
of symptoms within the year of obsei'vaiion — S,7r>8 canvassed white families m 18 
States during 12 consecutive months, 1028-31 —Continued 


Diagnosis and Tnt<‘rnatIonal List numbers, 
1U2U revision 

Number 
ol ease's 
with 
known 
duration 
of symp¬ 
toms 

IVreemt of eases with the spes ided totsl duration of 
aympiouus, In dn.\b duriiu’ tlu ye«jr ol ob'enation 

All 

case's 

of 

known 

<lura- 

tlon 

Tx'.ss 

tii'in 

3 

;t6 

0-8 

9-H 

12 

17 

18- 

21 

26- 

46 

to 

75 

70- 

365 

NervoiM diseases except (XTobral hemor- 

||||||H 























Nervousness (pt. 81). 

10(1 

IOC 

4.2 

14.2 

10. f 

4.7 

10. C 

10.6 

14.7 

7.9 

222 

Neurasthenia, nervous brealtdown 












(Pt.84). 


100 

A1 

8.1 

10.3 

AS 

9. a 

4.1 

12.4 

16.6 

35.1 

Other nervous diseases ex'^ei)! cerebral 












hemorrhage, paralysis, neuralgia, 












neuritis and convulsions (70-73, 












76-78, 81, pi. 84). 

107 

100 

6.5 

A7 

28 

28 

2 7 

28 

6.6 

1.0 

68.2 

Rheumatism and related disca.ses: 












Chrrmic rheumatism and arthritis 












... 

128 

100 

.8 

l.fl 

4.7 

23 

4.7 

23 

0.4 

3.0 

70.3 

rl Ihnmm i cf uTvniTti nil 1 (i rji ■rO'fvtV'f pvpIM 

m 

100 

1.0 

9.6 

16 9 

10.1 

20.0 

16.9 

14.8 

4,2 

7.4 

n iiti ni M ft'iliy itui tSHKl ciMniMVVHWM 


100 


13.7 

11.5 

9.3 

n. I 

6.8 

14.2 

4.9 

20.8 


118 

100 

1.7 

20.3 

22.0 

11.0 

20.3 

7.6 

7.6 

6.1 

3.4 

























(60) ... -. 

08 

300 

16.3 

0.2 

13.8 

10.2 

8.2 

8.2 

15.3 

6.1 

16.3 

DItvbetea(67) . 

60 

100 



1.8 

1.8 



1.8 

3.6 

01.1 


104 

100 

7.2 

0.2 

10.8 

2.6 

27 

3.1 

6.7 

6.7 

62.1 

rS■!* nlVillKlilto■Rrafa(1 oiiTfU<li(LBI 












Rftv MuIIRWuiSpHMHHHIHIIHM 

06 

100 

2.2 

2.1 

6.3 

21 

23 

A2 

11.6 

2.1 

IU.2 

Ml ilnffi1lTtiI!riYl!llRftnTvrc4K{8elx^ 












ffRIa^RRncIcnWrtlfpPBBMHHHl 

124 

100 

3.2 

12.1 

127 

11.3 

14.6 

U.3 

13.7 

2.4 

17.7 

klli4 iPt ■tfRMi f(go ■ 1 i'i l«ie »ie; J 












sages (132, pt 133). 

125 

100 

4.0 

L4.4 

10.2 

6.4 

120 

11.2 

10.4 

3.2 

15.2 

Other dlseafca of bladder (pt 133). 

64 

100 

11.1 

0.3 

0.3 

3.7 

11.1 

13 0 

20.4 


222 

Skin dl.seasos: 












Eurunolo (162).. 

204 

100 

1.4 

13.6 

21.4 

13.6 

17.7 

11.6 

126 

4.4 

2 7 


in 

100 

2.7 

0.3 

25,2 

17.1 

14.4 

9.9 

16.3 

6.3 

2.7 

Tmpoligo (pt, 161). 

130 

100 


10.8 

20.0 

10.0 

16.9 

14.6 

10.2 

6.4 

21 

Urtieorla, hl^ es (pt 164). 

61 

100 

23.0 

26.2 

18.0 

4 0 

13.1 

6.6 

1.0 


6.0 

Scabies bt 164) . 

02 

100 


13.0 

14 1 

O.S 

14.1 

16 2 

17.4 

9.8 

6.6 


134 

100 

2.2 

3.0 

3.7 

3.7 

10.4 

6.7 

20.1 

2 0 

44.0 

i 1111 ti 1 oj R11 tTSTB^il < 1 f ilclui Kiucy 













800 

IQO 

13.8 

7.1 

14.9 

7.8 

14.1 

8.8 

12 0 

7.3 

ai 

liuiiY&W: ^?Tlf3utN!iS?l8ll 













180 

100 

l&O 

17.2 

14.4 

6.0 

11.7 

21 

21 

8.3 

17.2 

























RRiK •linioti'iniifillpvyfl 













216 

100 

8.3 

A7 

4.7 

23 

10.7 

8.8 

127 

0.8 

38.1 

il i W lutro Kwe M1 ifi 












(pt.l43) . 

133 

100 

1.6 

3.0 

16.0 

19.6 

21.8 

16.6 

16.0 

20 

1.6 

Live births (pt 146, pt. 140). 

697 

100 


1.0 

2.4 

29.0 

62 4 

9.6 

4.3 

.3 

.6 

Accidental Injuries: 



1 









Pois/inlng by Ivy, oak, and other plants 
fpt. 177) ____ 

96 

100 

2.1 

21.0 

41.7 

0,4 

11.6 

8.3 

6.2 



Otiier necldentid poisoning (176, 176, 







Pt.l77) .-.-. 

no 

100 

28.2 

27,8 

26.6 

27 

5.6 

6.4 

3.6 

.9 


Aulomobileaeeldants (pt. 188). 

176 

100 

8.0 

8.0 

13.1 

0.1 

17.7 

13.1 

16.0 

7.4 

6.3 

Aceldontiil burns (179). 

130 

100 

0.4 

K4 

22.3 

0.4 

20.9 

12.0 

10.1 


.7 

Aeeldental lT»jnrI(is by cutting orplorc- 












Ine Instnimonts (184). 

274 

100 

1 10.8 

21.2 

20.8 

0.0 

14.2 

7.7 

7.7 

1.5 

.4 


174 

100 

10.0 

21.8 

16.7 

6.0 

17.8 

9.8 

26 

4.6 

2.9 


98 

100 

' 38.8 

22.4 

18.3 

8.2 

8.2 

1.0 

6.1 

1.0 

2 0 














1,629 

100 

7.9 

15.0 

17.0 

10.1 

14.4 

10.7 

121 

22 

20 

All other diseases: 













92 

100 

2.2 

22 

3.3 


7.6 

2.2 

10.0 

16.2 

60.6 


100 

100 

7.0 



2.'6 

20 

2.0 

12 0 

6.0 

70.0 


66 

100 

1.8 

26."6 

2i.“8 

10.0 

18.2 

6.6 

6.6 

7.3 

8.6 


67 

100 

6.3 

28.1 

31.6 

7.0 

lAO 

26 

26 

26 

24S 

il 1 i« Ih I ft f4 ^ *i * j 












86).- 

179 

100 

6.1 

36.2 

26.7 

10.6 

10.6 

20 

4.6 

22 

1.1 

other eye diseases (pt. 86)___ 

128 

100 

12.5 

14.8 

10.9 

5.6 

4.7 

4.7 

123 

1.6 

320 

Hemorrhoids (pt. 93). 

80 

100 

5.8 

11.6 

lAl 

8.1 

9.3 

6.8 

17.4 

6.8 

20.9 

Diseases of lymphatic System (04). 

106 

100 

3.0 

18.8 

17.6 

9.7 

19.4 

11,6 

121 

22 

26 
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Table 8.— DistrihuHon of illnesses from specific causes according to total duration of 
symptoms within the year of obsei^vaiion—canvassed white families in 18 
States during lH consecutive months^ Coiitiiiucd 


Diagnosis and Tntornatlonal List numbers, 
1920 revision 


All other dlscases>-Cont. 

Dis<‘asos of tho teeth and gums (pt. 

lOH'l . 

Pyelitis (pt. 131)--.,.. 

Ciruumcislon (pt. 130)-.- 

Di‘!e'i'5os of bones and joints except 

tuberculosis and rheumatism (103, 

166).. 

Ill-dofined orthopedic conditions and 
disea*'es of the organs of locomotion, 
except lumbnpo, myalgia, and myo¬ 
sitis (157, pt. 158, pt. 205) — - .... 
Congenital malformations and diseases 

of eaT'ly Infancy (159-163).-..—. 

Foot trouble (pt. 206). — 

Headache (pt. 206)_ 

Backache (pt. 205). 

Debility, fatigue, exhaustion, malnu- 

trltlon, loss of weight (pt. 206). 

Hash, unqualified (pt. 20.5). 


Percent of ('.nses with the specified total duration of 

AtrmftfriniL !ri rJovB (liirlrirp Ihn vrni* .-.I rtVianfi'afInn 


of Pli3(*s 

With 

known 
dural Ion 
of ajunp- 
toins 

All 

onaos 

of 

known 

dura¬ 

tion 

TjPSs 
ill in 

3 

3-6 

6-8 

9-13 

12- 

17 

18- 

24 

2.5- 

46 

40- 

76 

76- 

305 

205 

100 

21.0 

25.9 

IQ 5 

1 



1 

I 

3.0 

76 

100 

1.3 

7.9 

l.t« 

7.9 

21.1 

n.6 

14.5 

6.3 

11.8 

64 

100 

6.6 

35.2 

37 0 

11.1 

7.4 

3.7 




68 

100 

5.8 

6.0 

7.4 

1.6 

5.0 

4.4 

11.8 

4.4 

62.9 

324 

100 

9.7 

.8 

2.4 

4.0 

0.7 

4.0 

8.9 

4.0 

50.6 

61 

100 

21.0 

11.6 

1.6 


4.0 

3.6 

11.5 

4.0 

39.3 

74 

100 

93.2 





1.4 

1.4 


4.1 

214 

100 

60. 1 

18 7 

■ 7.0 

3.7 

2.3 

2.3 

l.O 

.0 

0.1 

87 

100 

12.6 

2f).7 

23.0 

6.0 

10.3 

6.7 

8.0 

2.3 

10.3 

185 

100 

16.7 

5.9 

to 8 

4.0 

11.4 

8.0 

13.5 

7.0 

21.1 

89 

lUO 

13.6 

31.5 

15.7 

9.0 

13.5 

3.4 

11.2 


2.2 


of symptoms the degenerative diseases show the longest duration, 
109 days within the study year per case of sole diagnosis, and the 
minor respiratory diseases show tlie shortest duration of symptoms 
with 10 days per case. 

Tables for specific diagnoses give average durations of tho different 
types (table 2) and distributions of cases according to tlio durations 
of the various types (tables 4, 6, and 8), 
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SOME DEVELOPMENTS IN THE WATER POLLUTION 
RESEARCH PROGRAM OF THE PUBLIC HEALTH SERVICE^ 

By J. K. Hoskins, Senior Sanitarry Engineery United States Public Health Service, 
Stream Pollution Investigations Station, Cincinnati, Ohio 


The headquarters station of the Public Health Service for research 
in matters pertaining to water, sewage, and stream pollution, now a 
section of the National Institute of Health, is located at Cincinnati, 
Ohio. This type of research has been a gradual development of the 
original pollution and natural purification study of the Ohio Rivor 
organized and directed by the late Dr. Wade H, Frost. The same 
building then occupied is stiU in use but enlarged activities have ren¬ 
dered it inadequate. An allotment of $275,000 from the general public 
building fund has been made for a laboratory building, construction 
of which will be started on a new site as soon as agreements for acquire¬ 
ment of the 8-acre property are consummated and plans can bo com¬ 
pleted. 

The research work in which the station is engaged is concerned with 
sanitary problems pertaining to the uses of water, its pollution and 
purification. Recently the fundamental mechanism of the biochemical 


1 Prepared for presentation before the Public Health Engineering Section, Ansarloan Public Health 
Association, Pittsburgh, Pa., Oot. 17-20,1039. Publl^ed in the American Journal of Public Health, May 
1040. 
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oxidation of organic matter, as it functions in biological fnethods of 
sewage treatment, has been under observation. Considerable experi¬ 
mental work has been completed concerning determination of the rates 
of oxygen withdrawal from flowing water by underlying sludge depos¬ 
its. A field study of the sanitary condition of the Scioto River as 
affected by installation of modern methods of treatment of contributed 
sewage has been completed. A Nation-wide continuing census of 
water and sewage treatment plants has been inaugurated. The sta¬ 
tion is also conducting an extensive laboratory study of the sanitary 
condition of the wateis of the Ohio River and its tributaries as a part 
of the pollution survey being undertaken jointly by the Public Health 
Service and the U. S. Army Engineer Corps. 

Sendge treatment studies .—^The primary objective of this research 
has been to determine the factors that impair the eflBlcioncy of the 
activated sludge method of sewage purification. Exploration of these 
interfering agencies has led to an investigation of the basic mechanism 
of the biological oxidation of organic matter in liquids and the condi¬ 
tions which stimulate or retard its progress. It has been foimd advis¬ 
able to work with individual parts of the complex biological and bio¬ 
chemical principles comprising the activated sludge process and to 
study the functioning of some of these separate parts free from inter¬ 
ference and under controlled environment, and then gradually to as¬ 
semble these parts and observe the resulting effect. Following this 
procedure and employing apparatus developed for observing the rate 
of oxygen use (f) and using pure cultures obtained from individual 
cells isolated from activated sludge have made it possible to develop 
certain conclusions concerning the oxidation process. 

The predominant type of organisms in activated sludge appear to 
belong to the zoogleal group of bacteria. These bacteria, when aerated 
in pure culture in a clear synthetic medium or in sterilized sewage, 
produce a growth which exhibits the characteristic properties of 
activated sludge such as flocculation, rapid settling, and clear super¬ 
natant with high rates of oxidation and total purification of the 
contained soluble organic matter (S). Following tliis lead, it has 
been possible to demonstrate the exceedingly high rate of oxidation 
of organic matter effected by activated sludge in comparison with the 
removal rate of biochemical oxygen demand (B. O. D.) regularly ob¬ 
served in streams or in the dilution process. It appears that the 
massed or clumped zoogleal bacteria maintained by proper aeration 
necessary for their rapid growth explains the high rate of biochemical 
oxidation obtained in the activated sludge process (S, -J). Pursxiing 
this line of study further, the similarity of the clarification mechanism 
of normal activated sludge and of that occurring with the elementary 
pure bacterial culture sludge has been demonstrated. Moreover, it 
has been possible to trace the component rates of total purification. 
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including the oxidation rate as distinguished from those of net ad¬ 
sorption and synthesis of organic matter oocuriing in the activated 
sludge process (5). Further studies are now in progress wliicli appear 
to demonstrate the close sunilarity in characteristics and functions 
of the zoogleal bacteria »js obtained from activated sludge llocs and 
from the slime coatings of sewage sprinkling filters. 

The problem of developing some practicable method for ascertaining 
quicldy the condition of activated sludge by the plant operator has 
been given consideration. The B. O. D. reduction test appears to 
be an insensitive indicator of the change in purification capacity of 
activated sludge. The quan tity of oxygen used per gram of suspended 
matter during a short aeration period of the sewage-sludge mixture 
was found to be a better index of activated sludge condition (<?). 

Aside from devices for observing the rate of oxygon tised, determina¬ 
tion of the capacity of activated sludge for glucose removal from the 
substrate appears to offer some promise as a sludge index, as well as 
an explanation of the mechanism of removal of soluble organic con¬ 
stituents in sewage. Studios of tlio ash content of both pure culture 
zoogleal and normal activated sludge have indicated no definite 
relation between ash volume or composition and oxidation or total 
purification capacities. 

The relationship of fungus growths of the Sphaerotilva typo to 
sludge bulking are being studied. Our observations appear to indicate 
that SphaerotUvs requires very little oxygen for its growth, is therefore 
of small value as an oxidizing agent, and flourishes best when condi¬ 
tions detrimental to the normal growth and functioning of the zoogleal 
bacteria prevail in the sludge-sewage mixture. The previous work 
of Ruchhoft has been confirmed coneeming the stimulation of 
Sphaerotilus growth afforded by carbohydrates in the sewage liquor. 
Results indicate that this growth stimulation is not directly propor¬ 
tional to the amount of mono- or di-saccharoses present, but is an 
indirect stimulus by a substance or substances present when excessive 
amounts of carbohydrate material upset the usual biological balance 
in normal activated sludge. 

In research of this nature, development of suitable methods and 
exploration of incidental observations are generally necessary and 
profitable. Thus, it has been determinod that the modified azide 
procedure (7) is of value in increasing the accuracy of the B. 0. D. 
test in the presence of nitrites. It has also been discovered that 
the Winkler method for determination of the B. O. D. of river muds 
may be quite inaccurate owing to interference of contained sub¬ 
stances such as insoluble sulfides with the reagents but that many 
of these interfering compounds can be removed by coagulation pre¬ 
vious to begmning the test for dissolved oxygen, igain, the dissolved 
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oxygen saturation value of sewage was found to be approximately 
equal to that of clear water (8). 

Stream oridaiion study .—^Experimental studies have been in 
progress over a considerable period designed to develop practical 
methods for evaluation of the capacities of flowing streams for natural 
oxidation of sewage and other organic wastes. Past studios have 
shown that the rate of natural oxidation of oi^anic materials in 
solution and suspension in a natural body of water can be measured 
directly by the ordinary B. O. D. test of representative samples. 
The most uncertain element is the oxygen demand exerted by under¬ 
lying sludge deposits which are not included in the water sample and 
are for t.hta reason extremely difficult to measure, both as to their 
extent and their rates of oxidation under the conditions in which they 
exist naturally. Starting with the development of a rational method 
for calculating the dooxygenating effect of sludge deposits based 
upon observations of the B. O. D. of the supernatant water (9) and 
proceeding to the explanation of formulae by which rates of oxidation 
and reaeration and the trend of the resultant oxygen curve may be 
calculated from observations of progressive changes in the biochemical 
oxygen demand and dissolved oxygen content of a polluted stream 
(10) the results of oxporimontal work have been presented showing 
the effect of various factors on the oxygen depletion and rea oration 
rates occurring {11). Later direct experimental evidence on the 
oxidation rates of river bottom sediments now awaits critical analysis 
and publication. A complementary study has indicated that the 
rates of reaeration of sewage-polluted streams particularly when 
flowing at higher velocities are materially lower than reaeration rates 
of unpolluted waters {1!S). 

Scioto Bioer study .—^The evaluation of sewage treatment in definite 
terms of stream improvoment has been tire objective of a compro- 
hendve field study of the sanitary condition of the Scioto Uiver in 
Ohio during the past 2 years or more. The city of Columbus dis¬ 
charges its liquid wastes into the Scioto River. The origiufU. sewage 
treatment plant was entirely inadequate and obsolete and has been 
recently replaced by a modem one of the activated sludge type. Obser¬ 
vations of the bacteriological, biological, and biochemical condition of 
the river waters and chaimel sediments wore xmdortaken for a com¬ 
plete year throughout the 100-mile river stretch below Columbus, 
both prior to and following completion of the new sewage treatment 
works. The extensive analytical data are now being assembled and 
critically analysed in preparation for publication of the results ob¬ 
tained and the conclusions possible to be drawn. A preliminary 
review of the data indicates tliat although the old Imhoff tank sprin¬ 
kling filter plant was entirely inadequate, the effect of this effluent on 
the river was not so detrimental as that discharged from the new 
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plant when plain sedimentation only was employed during the first 
few months of its operation. However, when eomplote activated 
sludge treatment was b^un, a profound improvement in the sanitary 
condition of the stream promptly occurred. This improvement was 
definitely reflected in the bacteriological and plankton content and 
biochemical reactions of the water as well as in the animal life in the 
bottom sediments. Some incidental observa lions pert aining to stream 
biology and the verification of certain oi^anisms as pollution indicators 
have been published {IS, H, 15). 

Jnventonj of water and sewage treatment plants .—Although the 
recently inaugurated continuing census of water and sewage treatment 
plants and stream pollution conditions throughout the United States 
is not a strictly fundamental research activity, it is intended to serve 
as a useful tool to locate problems in these fields and record progress 
made in their solution as well as to serve as an aid to the engineering 
divisions of State health departments. Work is in progress on the 
collection of basic data on each individual plant. As soon as sufficient 
data have been made available by the States, it is proposed to sum- 
marizo them for publication and to revise such publications periodi¬ 
cally. It is hoped that eventually the Public Health Service may act 
as a cleariirg house for the exchange of such information and Uiereby 
relievo the individual States of some requests for data of this nature. 

Ohio River pollution survey. —^Legislation enacted by the 76th Con¬ 
gress, first session, directed the Secretary of War to have made a 
comprehensive survey of the pollution of the Ohio River and its 
tributaries for determination of necessary corrective measures. 
Provision was also made for obtaining the cooperation and assistance 
of the Public Health Service in this activity. This survey is now 
being carried on jointly by the U. S. Engineer Corps and the Public 
Health Service. To the Stream Pollution Investigations Station has 
been assigned the direction and conduct of all analytical work of the 
survey. Although this assignment is not primarily one of research, 
but ratliOT one of fact finding, it does afford some possibilities of em¬ 
ploying the assembled data for critical study. The central third of 
the watershed at present under observation extends from the mouth 
of the Kanawha at Point Pleasant, W. Va., to the mouth of the 
Kentucky at Carrollton, Ky., including the tributaries witlun this 
river stretch of about 280 miles, and comprises a watershed area of 
over 30,000 square miles. It is proposed to cover the upper section 
of the watershed in 1940 and the lower third in 1941. 

The central laboratory for this field study is located at Cincinnati, 
to which point samples are brought by motorboats and automobiles 
from accessible main river sampling stations and tributaries. The 
upper section of this river stretch and tributary area is served 
similarly by a completely equipped floating laboratory. The fringes 
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of the watershed not readily accessible to the two lai^e laboratories 
are being covered by mobile laboratory units moving from place to 
place. Coincidental with the analytical work, the Public Health 
Service is collecting detailed data pertaining to the sources, nature, and 
extent of pollution contributed throughout the watershed. 

A supplementary part of this Ohio River study is an epidemiological 
and bacteriological investigation now in progress of the endemic and 
epidemic occurrence of intestinal disorders which may bo water-borne. 
Such outbreaks of undetermined origin are occurring with increasing 
frequency and while many of them have certain characteristics which 
cast suspicion on the drinking-water supply, the causative factors are 
frequently obscure. 

Miscelianeoua activUies .—In the conduct of any research program 
opportunities are always presented for exploring some interesting 
problems more or less directly related to the main objectives. In our 
bacteriological laboratories the enumeration of the coliform group of 
organisms in water samples comprises an appreciable portion of the 
routine work. The possibility of makbig direct counts of this group on 
some solid differential medium is being investigated. The results of 
such plate counts on duplicate samples from a large variety of sources 
are being correlated with those obtained by the standard methods 
dilution procedure. The data thus far accumulated appear to 
indicate that the direct counts on brilliant green lactose bile agar are 
sufl&ciently accurate to justify serious consideration of this shortened 
procedure when the density of coliforms in the sample is sufficient to 
provide for accurate plate counts. 

In the coverage of certain parts of the Ohio River watershed an 
opportunity was afforded to explore the plankton life existing in the 
acid mine waters draining from coal mines. It was found that such 
microscopic life was restricted to only a few specific forms {16,17). 

The methods of preparation of plankton specimens for microscopic 
examination and the changes in appearance of some of them induced 
by formalin used for their preservation has also been the subject of a 
separate publication {IS). Another interesting study has been an 
endeavor to evaluate the contribution of dissolved oxygon contributed 
to water by a definite species of algae {19). 

The residts of the research work of the station are generally published 
in the Public Health Repobts and are usually available in the form 
of reprints. Certain of the technical papers pertaining to sewage 
research are printed simultaneously in the Sewage Works Journal or 
separately in appropriate professional journals. 
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VIABILITY OF aUDES AEGYPTI EGGS 


By Jamss H. Lh Van, Pcmed A»mtant Sanitary Engineer, Uniied Siatee Puhlia 

Health Service 

Aides aegypti eggs laid on June 12, 1938, in four small wooden 
troughs containing water were put aside and wore not disturbed for 
exactly one year’s time. The troughs wore kept in the humid air of 
the insectary. On June 12, 1939, those egg trouglis wore immersed 
in tap water. Afow larvae hatched out from two of tho troughs. 
Hatching was slightly delayed. Several larvae that wore set aside 
were reared through to the adult stage. 

Tho experiment was carried out in tlie insectary of the Afides Aegypti 
Control Unit attached to the Miami, Fla., Quarantine Station. It was 
begun by Sanitary Engineer H. A. Jolinson when he was stationed in 
Miami and was completed by the author. The care of tho egg 
troughs was entrusted to Attendant Jacob M. Dotzol. 

CONCLUSION 

This experiment disclosed that it is possible for Aedfs aegypti mos¬ 
quito eggs to remain viable in tlie vicinity of Miami, Fla., for at least 
one year. No freezing weather occurred diuiag tho expci’imental 
period. 

THE THIRTY-EIGHTH ANNUAL CONFERENCE OF STATE 
AND TERRITORIAL HEALTH OFFICERS 

The thirty-eighth annual conference of State and Territorial Health 
Officers with the Surgeon General of the Public Health Service was 
held in Washington, U. C., on May 9, coming between the sessions of 
the conference of State and Provincial Health Officera, which mot on 
May 8, 10, and 11. 

The conference this year was strictly an exc<*utive meeting, with 
attendance limited to State health officers and aduunistrative officem 
of the Public Health Service and tho Cliildrou’s Bureau who are 
directly responsible for the activities rolatmg to State’s relations. 
This restriction was made because of an expressed desire on the part 
of the State health officers and the practical necessity of accomplishing 
in a single day the work of the conference dealing with the manifold 
topics listed for discussion and the exchange of counsel on matters of 
health administration. 

The conference was called to order by the Suigeoa General. Mr. 
Wayne Coy, Assistant Administrator of the Federal Security Agency, 
representing Administrator Paul V. McNutt, gave the speech of 
welcome. 
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In his prefatory remoi'ks the Surgeon Qonoral mentioned briefly 
several of the problems which confront public health administi-ators 
in general and which shoiild be given attention. Among the most 
important of these are the extension of the ai*eas of known plague 
infection in the western States, endemic typhus fever in the South, 
the potential danger from yellow fever as the result of inereasing air¬ 
plane travel, the lack of vaccination against smallpox, nutrition, 
industrial hygiene, housing and health, stream sanitation, hos])ital 
facilities, health insurance, medical care, programs for special diseases, 
the increasing importance of the chronic diseases of the older age 
groups and the need for adopting measures against these disorders 
for which the usual preventive measures that characterize long- 
established programs of health departments are not especially applica¬ 
ble. The Surgeon General mentioned tho reorganization and 
coordination of Government agencies concerned primarily with health, 
education, and public welfare, and internal coordination tJjrough 
common service units, conference committees, and the assignment of 
personnel across division lines. He suggested that there is reason to 
believe that this pattern of organization will also find expression in 
State and local health services. 

Tho annual conferences of State and Temtorial Health Officers 
arc held in accordance with the act of July 1, 1902, Tho first con¬ 
ference mot in Washington on Juno 3, 1903, at which 22 States and 
Territories were represented. These meetings have dovelopod a 
spirit of harmony and cooperation between tho State and National 
Governments in matters of public health which has been of great 
value in developing a more closely integrated national health program 
under recent Federal Legislation. 

At tho recent mooting, it was agi-ecd that the next conference should 
be executive in character. Tho date and place of meeting will be 
dotennined later. 

COURT DECISION ON PUBLIC HEALTH 

Employee held not to have svffered “injury” within meaning of work¬ 
men’s compensation law. —(United States Circuit Court of Appeals, 
5th Circuit; Lux v. Western Casualty Co., 107 F.2d 1002; decided De¬ 
cember 7, 1939.) In a suit by a widow to secure compensation under 
the Texas workmen’s compensation law for the death of her husband 
it appeared that the deceased, a packing house employee, had to pass 
back and forth from a high temperature in the smokehouse to a near 
freezing temperature in the cooling room, that he was furnished a 
supposedly waterproof apron which was defective, and that he got 
wet through it and took a cold which passed into fatal pneumonia. 
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The compensation, law granted compensation only for injury suf¬ 
fered in the course of employment and declared that “injury” should 
be construed to mean “damage or harm to the physical structure of the 
body and such diseases or infection as naturally result therefrom.” 
The appellate court denied compensation, saying that for one merely 
to get wet or to pass from one commonly experienced temperature to 
another was not an “injury” as no diunage to the physical structure 
of the body was done thereby. “Although,” said the court, “a cold 
or pneumonia may naturally follow and may itself do damage to the 
physical structure of the body, it remains true that there was no ini¬ 
tial industrial injury. Such infections and diseases can be added to an 
‘injury,’ but they cannot substitute it under the statutory definition.” 


DEATHS DURING WEEK ENDED APRIL 27, 1940 

[From the Weekly Health Index, issued by the Bureau of the Census, Department ol Conmierce] 



Week ended 
Apr. 27,1940 1 

Correspond¬ 
ing week, 
1030 

Data from 88 largo oitlos of tho United States: 

Total dftfttha ___ ._ . ^ ^ ^ 

8,480 

8,6S9 

108,207 

023 

502 

8,721 

60,604,634 

13,044 

10.8 

10.7 

8,680 

Avftr^p for S prior yaara __ _ ^ _ 

Total daaths, 'first l'7 wAoks of yoar 

§§ 

Daaths irndpr 1 ynar of aga . _ 

Avpraga for 3prior yoara - __ _ . _^ 

Deaths under 1 year of age, first 17 weeks of year_-_—. 

Data ftom industrial insurance companies: 

Polifilea in forofl __ _ .. . .. . _ _ _ 

0,208 

67,880,436 

15,976 

12.4 

11.7 

Number of death claims_ _ 

Death claims per 1,000 policies In force, annual rate.... 

Death claims per 1,000 policies, first 17 weeks of year, annual rate. 
















PREVALENCE OF DISEASE 


No health departmerty ^tatc or locals can effectively prevent or control dieea^ie withovt 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES POR WEEK ENDED MAY 11, 1940 

Summary 

For tho countiy as a whole no unusual incidence is shown for the 
current week in tho communicable diseases reported weoldy by tho 
State health officers. Tho figures for each of tho nine diseases iueluded 
in tho following table, with tho exception of influenza, were below the 
5-year (1935-39) median expectancy. 

Kentucky reported 12 cases of meningococcus meningitis, as com¬ 
pared with 3 oases for tho preceding week, but no other State reported 
more than 4 oases. The munbor of reported cases of smallpox dropped 
from 95 for tho preceding week to 48, of which 13 cases occurred in 
Iowa. Sixteen cases of Rocky Mountain spotted fever wore reported, 
of which 16 occurred in 5 northwestern States and 1 case in Maryland. 
Of 17 cases of endemic typhus fever, 6 were reported in Georgia and 5 
in Texas. 

For the week ended May 11, the number of deaths in 88 largo cities, 
as reported to tho Bureau of tho Census, was 8,617, as compared with 
8,459 for tho preceding week and with a 3-ycar average (1937-39) of 
8,370. Tlie total number of deaths for tho first 19 weeks of the current 
year is 175,331 as compared with 175,368 for the corresponding period 
last year and with a cumulative 3-yoar weekly average to date of 
176,806. Tho infant mortality in these cities for the cuiTont week was 
618, as coinpared with 496 for tho preceding week and with a 3-year 
average of 509, while the cumulative total for the first 19 weeks of this 
year is 9,716, as compared with 10,252 for the same period last year. 

( 903 ) 
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Telegra'phic morbidity reports from State health officers for the week ended May 11^ 
1940f and comparison with corresponding week of 1939 and 5-year median 


In these tables a zero indicates a deflnito report, whDe leaders imply that, although none were roportod, 
cases may have occurred. 



Diphtheria 

Influenza 

Measles 

Meningitis, 
men Ingococcus 

Division wd State 

2IB 

m 

Week ended 

Mo- 

Week ended 

Mo- 

Week ended 

Mo- 

dhn, 

1936- 

80 


May 

11 , 

1940 

May 

13, 

1939 

1 

May 

11 , 

1940 

May 

13, 

1939 

dlUD, 

1935- 

39 

May 

11 , 

1940 

May 

13, 

1939 

dian, 

1035- 

30 

May 

11 . 

1940 

May 

13, 

1939 

new bno. 













Maine. 

0 

1 

1 

1 

44 

1 

454 

140 

134 

0 

0 

0 


0 

0 

0 




38 

1 

23 

0 

0 

0 


0 

0 

1 




12 

142 

142 

0 

0 

0 


4 

7 

7 




713 

1,048 

763 

1 

1 

2 


0 

1 

0 




150 

93 

76 

0 

0 

0 

Connecticut_ 

2 

0 

5 

1 

2 

1 

54 

1,120 

333 

0 

0 

1 

MID. ATL. 













New York- 

23 

2 G 

88 

nc> 

112 

18 

945 

2,320 

3,027 

4 

4 

6 

New Jersey. 

6 

9 

14 

6 

4 

7 

759 

66 

m 

0 

0 

2 


20 

30 

28 




417 

m 

1,530 

4 

8 

7 

E. NO. CBN. 












niiin 

17 

9 

20 

44 


26 

22 

40 

1,544 

1 

2 

5 

Indiana. 

1 

7 

9 

6 

8 

11 

22 

14 

376 

0 

0 

8 

Illinois. 

17 

82 

86 

7 

77 

80 

198 

43 

296 

1 

2 

8 

8 __ 

8 

20 

8 

7 

10 


661 

481 

481 

0 

3 

8 

Wisconsin. 

2 

1 

2 

65 

79 

82 

770 

903 

903 

0 

0 

0 

W. NO. CBN. 













Minnesota. 

. 1 

2 

2 

2 

8 

2 

135 

293 

293 

0 

0 

1 

TnwA 

3 

1 

4 


6 

3 

200 

147 

147 

0 

0 

0 

Miasnwri _ ^ _ 

12 

1 

16 

2 

2 

32 

24 

7 

41 

2 

0 

3 

North Dakota. 

0 

2 

1 

6 

37 

15 

6 

90 

30 

0 

1 

0 

South Dakota. 

1 

0 

0 

1 

5 


1 

233 

4 

0 

0 

0 

NAhrAska 

1 

2 

a 


4 

1 

23 

800 

215 

0 

0 

0 

TTAnRAft _ _ 

6 

6 

8 

3 

5 

4 

6 ^ 

83 

83 

2 

0 

2 

SO. ATL. 













D^aware_ 

0 

2 

1 




0 

9 

10 

0 

0 

0 

Mfuryland . 

0 

1 

6 

2 


8 

5 

241 

241 

0 

1 

2 

Dist. Of Col 

4 

6 

6 




6 

812 

104 

0 

0 

1 

Virginia. 

9 

8 

9 

114 

154 


298 

760 

406 

3 

0 

3 

West Virginia*. 

4 

4 

4 

20 

23 

27 

88 

2 

70 

S 

1 

6 

North Carolina. 

5 

8 

12 


6 

6 

227 

356 

257 

2 

2 

2 

South Carolina*.... 

2 

8 

6 

803 

889 

115 

88 

22 

74 

0 

1 

1 

OAoiyia* ^ _ _ 

4 

11 

8 

56 

117 


144 

74 


1 

0 

2 

florida *. 

1 

1 

6 

1 

41 

4 

166 

154 

50 

0 

1 

1 

S. so. CBN. 













Kentucky. 

4 

10 

9 

12 

8 

9 

120 

47 

286 

12 

2 

6 

Tennessee. 

2 

2 

7 

42 

77 

77 

181 

105 

105 

2 

0 

4 

Alabama*. 

8 

4 

8 

47 

199 

51 

103 

149 

149 

0 

2 

2 

Mississippi *. 

5 

2 

8 







2 

1 

0 

W. so. CBN. 













Arkansas. 

8 

6 

> fi 

46 

90 

70 

120 

66 

65 

0 

0 

1 

IviTlilsiA'nft * - „ - , 

8 

s 

1 H 

3 

8 

16 

11 

67 

63 

0 

2 

2 

Oklahoma__ 

c 

Ifl 

1 8 

i 40 

111 

51 

13 

806 

66 

Q 

Q 

1 

TaxAsi . ^ 

2 e 

IS 

i 28 

i 885 

402 

280 

1,674 

606 

450 

2 

3 

2 

MOUNTAIN 






MontAnA* - 

2 

s 

1 1 

81 

82 

2 

67 

626 

42 

0 

Q 

0 

Idaho*. 

c 

c 

1 C 

1 

6 

83 

83 

22 

1 

0 


Wyoming 

Colorado *_ _ _ 

c 

s 

] 

14 

1 

t 7 

1 

' 4 

4 


14 

47 

60 

424 

28 

299 

0 

1 

5 

1 

New Mexieo _ 

o 

a 

a 

1 11 

8 

8 

63 

13 

SR 

A 

A 

A 

AriEona ^ ^ 

1 

c 

I 3 

73 

) 8 

89 

88 

73 

22 

OO 

V 

Q 

V 

Q 

V 

n 

Utah *». 

c 

c 

> C 

13 

638 

86 

40 

0 

0 

8 


Seefootnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended May 11, 
1940, and comparison with corresponding week of 1939 and 5-year median —Con. 


Diphtheria 


moningooocfiLs 


Division and State 


Week ended Weekended 

- Mo- . - 
duin, 

May May 19iir>- May May 

U, 13, 39 11, 13. 

1910 1930 mo 1039 


Week ended 


May 

May 

11 , 

13, 30 

1010 

1030 


Washinffton. 

Orot?on ®_ 

California.— 


Total. 227 288 380 1,386 2,121 950 11,80 6 16,800 16,80fll 

19 weeks."6,ll2 8,468 Io,'o36 1^62 143^546 132" 716 130,147 258, CIO 2 S, 010 


380 1,386 2,121 


660 ], 235 330 

672 07 07 

373 2,213 1,682 


Poliomyelitis 


fitnaTinnY Typhoid and para- 
Bmanpox typh(»l(l fever 


Division and State ^ 
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Telegraphic morbidity reports from State health officers for the week ended May 
1940 , and comparison with corresponding week of 1989 and 5~year median —Con. 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and para¬ 
typhoid fever 

Division and State 

Weekended 

Me- 

Weekended 

Me¬ 

dian, 

1936-30 

Week ended 

Me- 

Weekended 

Me¬ 

dian, 

1936^ 

89 


May 

11, 

1940 

May 

13, 

1939 

dian, 

1936- 

39 

May 

11, 

1940 

May 

13, 

1939 

May 

11, 

1910 

. 

May 

13, 

1939 


May 

11, 

1940 

May 

13, 

1939 

E. so. CBN. 













■jFfftntnftlcy _ 

0 

0 

0 

B!^ 

48 

38 

0 

8 


8 

2 

4 

TpnnpsSiPe __ 


0 


66 

67 

20 

0 

2 


0 

6 

6 

3 

Alftbamn. * 


1 

1 

8 

4 

6 

0 

0 

0 

6 

4 

MtflRIRflippi 

0 

1 

1 

3 

1 

6 

0 

2 

0 

1 

3 

8 

W. SO. CKN. 










Arkarisas 


0 


13 

7 

7 

0 

14 

B 


4 

2 

T fOiiiPiftTia * 

0 

1 

Bn 

5 

10 

10 


0 

Br 

1 

12 

12 

3 

OlrlpboTti'i ^ - __ 



0 

16 

28 

21 


40 

2 

1 

9 

Texas *_ _ 

1 

0 

1 

34 

37 

G3 


6 

6 

9 

13 

7 

MOUNTAIN 




1 




Mnntana >_ _ 

0 

0 


21 

29 

17 


2 

0 

2 

■ 

0 

Idaho 3. 

0 

0 

0 

6 

0 

9 


0 

1 

1 

0 

^^yomiTipf 8 


0 


14 

2 

7 

B^ 


6 


0 

Q 

Pnlnrftdn 8 



Bn 

84 

47 

47 

7 

5 

6 

1 

1 

1 

New Mexico_ 

Bn 

Bd 

0 

4 

13 

21 

0 

1 


0 

1 

1 

Ari^ioTia _ 

0 

0 

0 

16 

7 

16 

0 

9 


2 

2 

1 

TT+Ah 8 1 _ 

0 

0 

0 

10 

21 

21 

1 

2 




0 

PACIFIC 









yVMhiTirtnn _ _ 



BH 

66 

38 

38 

1 

1 

9 

2 

8 

1 

8 

3 

Oregon * _ 

Bn 

1 

Bn 

17 

18 

.37 

0 

22 

19 

Ba 

2 


5 

3 

3 

143? 

147 

■sa 

1 

4 

18 

Bd 

8 








Total _ _ _ 

14 

47 

22 

4,887 

3,823 

6,783 

48 

3^12 

272 

99 

134 

134 



lOweelrs. 

439 

371 

376 



129,276 

1,380 

0,778 


1,660 


^210 




See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended May 11, 
1940 , and comparison with corresponding week 0 /1989 and B-year median —Con. 



Whooping cough 


Whooping cough 

Division and State 

Week ended 

Division and State 

Weekended 


May 11, 
1940 

May 13, 
1039 


May 11, 
1940 

May 13, 
1039 


8 

49 

B. BO. CEN. 




82 

2 



Vermont, r__ 

87 

62 

ITenfiiriky ... . 

78 

62 

18 

13 

40 

85 

MAA»ap.hnn>.t.tfl __ 

170 

204 

TAnnnssAft 

nhAtlA TsIatkL. _ __ 

4 

HEai 

Al(i.hftTnA 4. . 

nnnnAfttifiut. . ^_ 

27 


Mississippi *_ 

MXD. ATL. 

New VArTr _ _ _ 

846 

481 

W. SO. CBN. 

ArVnnaAs __ 

19 

81 

8 

344 


New Jersey ^ _ ^ _ 

114 

272 

Louisiana 4_^__ 

P^T^pylvftnifl - 

813 


Oklahoma. ,, 


Tnirts 4^,..,. , _ _ 

E. NO. GEN. 

ntrfn _ 

21S 


MOUNTAIN 

Montana •_ 

fndlftnfl. _ 


1 

4 

Tllmnis __ _ 

06 

229 

Tflnhft 1 _ 

20 

6 




172 

Wvotning*_ 

4 

Vriflennstn- ^ _^ _ 

94 

138 

Oolomdo 8-_.* , 

16 

62 

68 


New MuKicA _ _ 

46 

W. NO. CEN. 




88 

8 

76 



TTtahJ*_ , 

190 


36 

30 


Tnwfi ___ _ 

26 

19 

PACIFIG 

Wftsblnirtcn— _ 




44 

23 

49 

27 


11 

6 

On^grtn * __ __ 


36 

lirTITl 

0 

0 

CJftlifr»mfa- __ _ _ 

479 

109 


16 

39 

6 

28 


ViiTiws __- _ 

Total,. —r_r 






SO. ATL. 



19 wrtrtkct - _ 

58,956 

76,445 

TlplAwarn ___ 

1 

11 




125 

14 




rtf Ool _ _ J 

12 

33 





48 

40 




Wnqt: Virgin _ _ 

85 

20 




Nflrih C^rtllna 


230 





28 

90 

56 





25 





12 

45 









»Now York Oity only, 
a Poriod ended earlier than Saturday. 

s Rocky Mountain spotted fever, week ended May 11,1940, idcasoe as follows: Maryland, l; Montana, 2; 
Idaho,»; Wyominn, 15; Utah, 3; Oregon, 2. 

4 TyiUius fever, week ended May 11, 1040, 17 oases as follows: South Carolina, 2; Georgia, 6; Florida, 1; 
Alabama, 1; Ijoulslana, 2; Texas, 5. 

> Ooloiado tick fever, week ended May 11,1940, Colorado, 8 cases. 

PLAGUE INFECTION IN FLEAS AND GROUND SQUIRRELS IN ELKO 

COUNTY, NEVADA 

Under date of May 1,1940, Surgeon L. B. Bjrington reported plague 
infeetion found in tissue from 2 ground squin-els, O. beldingi oregovm, 
found dead on April 18 on ranches 6 and 10 miles, respectively, 
northeast of Lamoille; in a pool of 20 fleas from 6 ground squirrels 
of the same species, shot on the same date, on a ranch 8 miles northeast 
of Lamoille; and in tissue from 1 ground squirrel, O. richardsoni 
nevadeTisis, also shot on April 18, on a ranch 5 miles west of Wells. 
All localities are in Elko County, Nevada. 


































































































May 17, IMO 


QOS 

WEEKLY REPORTS FROM CITIES 

City reports for week ended Apr. 27, 1940 

This tablp sumTnarizps tho roporls rcpolvpd weekly from a soloctod list of 140 oltlps for the purpose of 
showing a cross section of tho current urban incidonce of the communicable discuses listed in tho table. 



Diph- 

Influenza 

MCflr 

Pnen- 

Scar¬ 

let 

Small- 

Tuber- 

Ty¬ 

phoid 

Whoop- 

Deaths, 

all 

onuses 

State and city 

thoria 

coses 



ales 

cases 


pox 

cases 


ing 

cough 

cu^s 

Cases 

Deaths 

deaths 

fever 

oases 

deaths 

fever 

oasc'S 

Data for 90 cities: 












6 -year average.. 

138 

170 


7,140 

\mm 

2,242 

21 

403 

23 



Current week i. 

65 

93 

30 

2,737 

430 


3 

354 

16 


MMH 

Maine: 












Portlemd. 

0 


0 

178 

2 

0 

0 

0 

0 

2 

31 

New Hampshire: 










Concord . 

0 


0 

0 

2 

0 

0 

1 

0 

0 

12 

Manchester..-. 

0 


0 

0 

1 

0 

0 

0 

0 

0 

10 

Nashua. 

0 


0 

4 

0 

0 

0 

0 

0 

0 

Q 

Vermont: 












Burro.. 

0 


0 

4 

0 

1 

0 

0 

0 

3 

2 


Burlington. 

0 


0 

0 

0 

0 

0 

0 

0 

7 

Rutland. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

7 

Massachusetts: 












Boston. 

0 


1 

137 

63 

18 

40 

0 

0 

14 

3 

0 

72 

4 

246 

32 

Pall River 

0 


1 

1 

() 

0 

Springfield. 

Worcester 

0 

0 


. 0 

0 

4 

41 

0 

4 

0 

4 

0 

0 

1 

1 

0 

0 

1 

0 

32 

64 

Rhode Island: 









Pawtucket. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

Providence 

2 


1 

81 

2 

6 

0 

0 

0 

9 

66 

Connecticut: 









Bridgeport. 

0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

83 

Hartford. 

0 


0 

0 

1 

18 

0 

0 

0 

2 

40 

New Haven.,__ 

0 

1 

0 

0 

1 

0 ^ 


0 

2 

New York: 












Buffalo. 

0 


0 

1 

180 

8 

0 

8 

74 

4 

16 

702 

13 

7 

0 

3 

0 

Q 

124 

1,463 

70 

46 

New York. , 

20 

16 

1 

2 

0 

0 

76 

4 

122 

Roohestor 

4 

0 

0 

0 

Syracuse 

0 


0 

5 

0 

0 

1 

New Jersey: 











Camden 

0 


0 

0 

1 

$ 

27 

7 

0 

1 

15 

1 

A 

3 

22 


Newark .... 

0 


0 

403 

0 

10 

2 

0 

V 

1 

A 

oO 

no 

34 

Trenton _ 

0 


0 

0 

Pennsylvania: 







V 


Philadelphia... 

0 

8 

2 

91 

14 

129 

0 

24 

0 

20 

481 

Pittsburgh.. 

0 

1 

0 

3 

IS 

33 

0 

12 

1 

9 

164 

Reading 

0 


1 

1 

2 

0 

0 


A 

10 

0 

23 

Scranton. 

1 



0 

0 

0 


0 

Ohio: 












Cincinnati_ 

Cleveland. 

Columbus.- 

1 

0 

1 

10 

1 

0 

0 

1 

0 

2 

6 

2 

6 

8 

4 

13 

46 

11 

30 

0 

0 

0 

3 

7 

0 

3 

0 

1 

0 

A 

16 

30 

6 

8 

144 

176 

06 

AO 

Toledo_ 

0 


2 

3 

0 

Indiana: 







V 

OO 

Anderson.. 

0 


0 

j 

0 

3 

3 

0 

A 

A 


9 

Port Wayne.... 

0 


1 

1 

0 

3 

2 

11 

2 

0 

1 

0 

U 

A 

u 

A 

0 

O 

Indianapolis.... 
Mnncie. 

2 

0 


2 

0 

17 

1 

0 

u 

6 

A 

u 

0 

A 

o 

18 

1 

1 

1 

81 

120 

South Bend—.. 
Terre Haute.— 
Illinois: 

0 

0 


0 

0 

0 

0 

0 

2 

0 

1 

U 

1 

0 

V 

0 

0 

18 

18 

80 

Alton_ 

0 


Q 

0 

0 

Q 

A 

A 

- 


6 

698 

Chicago 

2 

2 


FA 

42 

j 

678 

1 

u 

0 

A 

0 

0 

4 

87 

Elgin_ 

0 

Q 

oo 

0 


2 

0 

0 

0 

Moline_ 

0 


0 

3 

0 

X 

A 

u 

A 

0 

A 

0 

0 

0 

6 

7 

83 

Mieggsr'*"'--- 

0 


0 

0 

7 

V 

1 

V 

0 

U 

1 

Detroit— 

0 

2 

J 

in 

8 

A 

<7K 


16 

0 

1 


81* 

18 

17 

267 

10 

82 

Flint. 

0 


Q 

jliX 

8 

6 

la 

16 

18 

0 

A 

0 

0 

0 

_Grand Raplds.. 

Wlsconsin: 

0 


0 

% 

1 

0 

0 

Eienosha_ 

0 


0 


2 

1 


0 

A 



14 

Madison. 

0 


0 

Oo 

g 

1 

3 

0 

0 

0 

A 

0 

MOwaukee. . 
Racine.__ , . 

0 

0 


0 

0 

66 

0 

9 

A 

16 

r 

0 

0 

A 

U 

2 

0 

A 

D 

0 

6 

0 

24 

108 

11 

Superior_ 

0 


n 

M 

V 

n 

0 

n 

0 

A 

4 


* Figures for Little Rock estimated; report not received. 


























































































May 17,1940 


City reports for week ended Apr, 27^ 1940 —Continued 


Minnesota: 

Unluth. 

Minneapolis 

St. Paul. 

Iowa: 

Cedar Rapids.. 

Davenport. 

Di‘S Moines.— 

Sioux City. 

Waterloo. 

Missouri: 

Kansas City.... 

St. Joseph. 

St. Louis. 

North Dakota: 

Fargo . 

Grand Forks... 

Minot. 

South Dakota: 

Aberdeen. 

Nebraska: 

Lincoln_ 

Omaha. 

Kansas: 

Lawrence. 

Topeka. 

Wichita. 

Delaware: 

Wilmington.... 
Maryland: 

Baltimore. 

Oumberland..,, 
Frederick .... 
District of Colum¬ 
bia: 

Washington 
irginia: 

Lynehbui 
k . 

Richmond 
Roanoke. 

•West Vireinia 
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City reports for week ended Apr» $7^ 19^0 —Continued 


stale and city 


Arkansas: 

Fort Smith. 

LlUlo Ttook. 

Iioulalana* 

Lake Charles_ 

New Orleans. 

Shreveport. 

Oklahoma: 

Oklahoma Olty 

Tulsa. 

Texas: 

Dallas. 

Fort Worth.... 

Galveston. 

Houston. 

San Antonio.... 





^«?Vtts.-^ases: Charleston, S. 0., L 

Fr^^o 3^’ ^ UthaTgk.—Ozse&\ New York, 1; Rochester, 1; St Paul, 1; Sacramento^ 1; San 

Petfaffri-kJases: Boston, 2. 

IZVpfciw/iwr.-Cases: New York, 1; Birmingham, 1; Houston, 1. 





















































FOREIGN REPORTS 


CANADA 

Provinces—CommvnicaUe diseases—Week ended April IS, 1910 .— 
During tlio week ended April 13, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


Disoaso 

Prince 

Edward 

Island 

Nova 

Sootla 

New 

Bruns¬ 

wick 

Que- 

D6C 



Saa* 

hatch- 

ewan 

Alber¬ 

ta 

Brlthih 

Colum¬ 

bia 

Total 



1 

1 

2 

■n 

NNI 




4 

Ohlckoniwz. . 


7 

I 

241 

$80 

m 

11 

6 

06 

718 



1 


87 


Mg 

8 


4 

47 





5 

i 





6 



26 



40 

1 

mmm 


19 

86 

_—_ 


12 

1 


361 

677 



47 

1,436 

jiiftiTnpg - _ _ ^_,_ 




■ni 

448 

10 

Mq 


14 

642 

_ _ 


7 


Mi 

26 

4 



IC 

63 

polfnroyoll't'ls -t_-_ 




1 



8888 



1 

Scarlot fever. 

i 

20 

6 

41 

167 

16 

10 

8 

■B 

262 

Trftc^oTnft -n_ 










1 

_ 




mm 


2 

2 


MMI 

HR!] 

Typhoid and para- 

tvnhnfH futrAr 


■ 


H 

■ 

6 

1 


M 

87 

Whooping cough. 






22 

43 



811 


CUBA 

Hdbana—Communicable diseases—4 weeks ended April 6, 1940 .— 
During the 4 weeks ended April 6,1940, certain commuidcable diseases 
were reported in Habana, Cuba, as follows: 


Disease 

Cases 

Deaths 

Disease 

Cases 

Deaths 

TilpTifhrtrlfl. ___ 

l-a 


Scarlet fever. 

8 



1 

Tuberculosis 

8 

6 


Typhoid fever 

52 

^ ^, 




( 911 ) 
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EGYPT 


Infectious diseases—Third quarter 19S9 .—^During the third quarter 
of 1939, the following cases of infectious diseases were reported in 
Egypt: 


Disease 

Cases 

Disease 

Oases 


11 

Mumps._-_........... 

277 


39 

Poliomyelitis..... 

1 


68 

Puerperal soptit'cmia... 

131 


1 

Rabies____ 

0 

D^phtherlft _ ___ __ 

403 

Soarlot fever. 

6 

T^vflAnlnrtr 

701 

Teteniis___ 

137 


1,119 

Tuberculosis (all forms)___ 

1.7M 


2,353 

Typhoid fever. 

1 . 9:19 

- - - -_ 

I/epr^^y 

175 

TyphuR fever. - _ . _ 

392 

T.0thflrflrin AnpAnhalltffl _ _ 

2 

Dndulani fever_—... 

16 


0,109 

Whooping eough_ . _ - 

242 


2,927 



Vital statistics—Third quarter 1939 .—^The following table shows the 
numbers of births and deaths for the tliird quarter of 1939 for all 
places in Egypt having a health bureau: 


Number of live births... 

Live births per 1,000 population. 4*5 .2 

Number of stillbirths.. 1,00*5 

Number of deaths.....4:5,645 

Deaths per 1,000 population. 36.5 

Deaths under 2 years of age.16,203 

Deaths under 2 years of age per 1,000 live 

births. 287 

Deaths firom; 

Appendicitis. 63 

Oancer and other malignant tumors. 274 

Cerebral hemorrhage, embolism, and 

cerebrfd thrombosis. 687 

Cirrhosis of the liver. 85 

Diabetes.— 212 

Diarrhea and enteritis (under 2 years)... 18,436 


Deaths from—Oont. 

Diphtheria. 178 

Dysentery. 100 

Heart disease . 854 

Homicide. 328 

Influenza. 18 

Malaria. 8 

Measles. 032 

Nephritis.1,011 

Pneumouia..3,628 

Suicide. 27 

Syphilis. 114 

Tubereuloste (all forms). 522 

Typhoid fever..... 422 

Typhus fever. 28 

Whooping cough.. 14 


JAMAICA 


Communicable diseases—4 woks ended March 16j 1940 .—During 
the 4 weeks ended March 16, 1940, cases of certain coininunicablo 
diseases were reported in Kingston, Jamaica, and in the island outside 
of Kingston as follows: 


Disease 

Kings¬ 

ton 

other 

local¬ 

ities 

Dlsoaso 

Kings- 

iiOJl 


Cerebrospinal meningitis.. 


1 

lionroay . . 

. 

3 

OhlrkenpQX _ 

6 

9 

PnilftmvpHHa 

1 

1 

Diphtheria. 

6 

2 



2 

Dysentery__ 

12 



31 

97 

Ervsinelas 




10 

41 


mtm 




LATVIA 

Vital staMstics — 1939 — Comparative ,—The following table shows the 
numbers of marriages, births, and deaths in Latvia for tibe year 1939 
as compared with 1938: 
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1939 

19‘i8 

Number of marriaaos. 

Number of births . 

Number of births per 1,000 popu- 
lation. 

ec 

10,735 

30,380 

18.30 

Number of deaths. 

Number of deaths imjt 1,000 iwpu- 
latlon... 

27,894 

13.00 

26,703 

13.42 


REPORTS CF CHOLERA. PLAGUE. SMALLPOX. TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Note.— A cumulative table rIvIur current iufonnation reRariUnK the world jwcvaleueo of qunrantinablo 
dlseas(5s apiicared in the Public Health Kepoiits of Ai>ril 20, 10 «), pages 715-740. A similar tabic will 
appc'or In future lAiues of the X^ublic Health Eepurts fur the last Piiday of (*acli mouth. 

Plague 

Senegal — Thus .—^During tlie week ended May 4, 1940, 1 case of 
plague was reported in Thies, Senegal. 

United States — Nevada—Elko Gawnty. — h. report of plague infection 
in Elko County, Nevada, appears on page 907 of this issue of Pubiio 
Health Reports. 

X 
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THE DETERMINATION OF V FACTOR IN THE URINE AND 
TISSUES OF NORMAL DOGS AND OF DOGS WITH BLACE- 
TONGUE BY THE USE OF HEMOPHILUS PARAINFLUEN- 
ZAE^ 

By MABGiiRiiT Pittman, AsBodaU Bacteriologist, and H. F. Fbassb, Passed 
Assidani Surgeon, United States Public Health Service 

Fraser, Toppir^, and SebreU (I) have shown that in the mine of 
dogs the excretion of a growth-promoting substance or substances for 
SUgetta sound is induenced by the intake of nicotinic acid. Dogs 
suffering from blacktongue excreted relatively little, while following 
administration of nicotiaic acid there was a marked increase in excre¬ 
tion. Nicotinic acid cures canine blacktongue {2) and is efl&cacious 
in the treatment of pellagra (S, 4). The amide of nicotinic acid is an 
essential constituent of the coenzymes, triphosphopyridine nucleotide 
(TPN) (5) and diphosphopyridine nucleotide (DPN) (6, 7). Lwoff 
and Lwoff {8) have shown that either of these coenzymes con replace 
V factor which is required for the growth of HmopMlus parwinjluenzae 
(9) and that as little as 0.004 gamma can be detected by the use of 
this bacterium. Uang Hemophilus paromfiuemae, Kohn (10) has 
shown that the V factor level of human blood can be raised by admin¬ 
istration of nicotinic acid. 

The results of a study of the excretion of V factor in the urine of 
dogs maintained on diets deficient in nicotinic acid and on diets con- 
tainiug varying amounts of nicotinic acid are presented in this com¬ 
munication. In addition, the determination of the V factor content 
of the tissues of a few dogs, normal and with blacktongue, and of 
several rats ore given. 


MATBBIALB AND METHODS 

Diets .—TVelve of fourteen dogs used in this study were also used in some ezper, 
imental work on riboflavin by Fraser, Topping, and Isbell (11). In their roport- 
the diets are described in detail. Three were employed. One, stock diet No. 326, 
is adequate for normal development of dogs. Another, No. 616, contains the same 
ingredients as diet No. 326, but both liver and yeast are supplied in much greater 

1 From the Divisions of Biologies Control and Chemistry, National Institute of Hoalth. 

221744“— 40-^1 (916) 
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amounts. The third, No. 607, is dofioLont in nicotinic acid and riboflavin. How¬ 
ever, during the period of the present study the dogs receiving tho latter diet wore 
given a low maintenance supplement of riboflavin. Furthermore, just before the 
termination of the present study, certain of the dogs wore given largo doses of 
riboflavin, but so far as we have been able to determine the intake of riboflavin 
had no influence on tho amount of V factor excreted in tho urine. 

The other 2 dogs (348 and 389) were maintained on stock diet No. 326 for 301 
and 276 days, respectively, before they were sacrificed. 

The rats were maintained on stock diet No. 616 (11). 

Colledion of urine .—The procedure for collecting urine from dogs, previously 
reported by Fraser, Topping, and Sebrell (f), was, briefly, as follows: After vol¬ 
untary urination the dog was given by stonaach tube as much water as apparently 
it was able to retain comfortably. The amount given to different dogs varied 
from 360 to 700 ml. The dog was placed in a metabolism cage and during the 
next 4 hours the urine was collected in dark-colored bottles. Several times during 
the collection period the urine that had been excreted was placed in tho icebox. 
The male dogs were cathetcrized for residual urine. The total amount of urine 
from each dog was measured and the specific gravity determined. A portion was 
filtered through a Berkefeld N filter for sterilization. The bacterial tost for the 
determination of the V factor was set up as quickly as possible aftor collection. 

Extraction of —Extractions were made from certain tissues of 6 dogs and 
7 rats. Three of the dogs were suffering from blacktongue and 3 were normal. 
The rats were normal. 

The dog tissue extracts were made at three different times, 1 dog with black- 
tongue and 1 normal dog being used each time. For tho extraction of the tissues 
of the first 2 pairs of dogs the method of v. Euler and associates (12) was largely 
followed, while for the third pair certain procedures suggested by Dr. A. E, 
Axelrod (IS) were followed. The procedures are as follows: 

First pair of dogs: The animals were sacrificed one at a time; then, as quickly 
as possible, about 20 grams of each of the tissues to be studied were removed, 
weighed, ground in a mortar with sand, after which hot distilled water (90®-96® C.) 
was added to make a 10 percent suspension. The suspension was placed over a 
fiame and, with continuous stirring, was heated at 96®-100® C. until the red 
color of the tissue had just turned brown. The time required was from 1 to 2 
minutes. After standing for a short time the supernatant was decanted, water 
equal in weight to the original suspension was added, and the mixture was shaken 
for 1 hour. The supernatant was again decanted. The residue was washed with 
one-half tho amount of water added for the second extraction. Tho two super¬ 
natants and tho washing were combined and then filtered through paper and a 
Berkefeld N filler. The final extract roprosentod a 1:26 dilution of tho tissue. 

Second pair of dogs: The procedure differed from that used with the first pair 
only in that the dogs were exsanguinated and the final washing of tho tissue was 
omitted. 

Third pair of dogs: These animals were also exsanguinated. From 1- to 2-gram 
portions of tissue were used. Immediately upon removal, the tissue was quickly 
frozen in a mortar sitting in a bath of solid carbon dioxide and methyl cellosolve * 
of approximately —78° C. Then it was weighed on a cold watch glass, returned 
to the mortar and ground, after which it was added to 29 cc. of hot water per 
gram of tissue. It was heated directly over a fiame for approximately a minute, 
then cooled quickly in a cold water bath, and finally filtered through paper and a 
Berkefeld N filter. 


The methyl ether of ethylene glycol. 
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Rat tissue extraction: The procedure was essentially the same as for the third 
pair of dogs. The animals were killed by decapitation. The time elapsing 
between decapitation and the removal of the last tissue ranged from l}i to 3 
minutes. 

The bacterial test for the determination of the V factor in the extracts was set 
up immediately after the extractions were completed. 

Diphosphop^/ridine nucleotide (DPN ).—The DPN was prepared by Dr. F. S. 
Daft, of tliis laboratory, according to the method of Meyerhof and Ohlmcyer ( 14 ), 
Its growth-promoting activity for Hemophilus parainjluenzae was slightly better 
than that of a preparation of triphosphopvridino nucleotide furnished to Pr. 
Sebrell through the courtesy of Professor O. Warburg, and the same as that of a 
sample of DPN prepared by Dr. J. M. Johnson, of ihis laboratory. The latter 
preparation was kindly assayed by Dr. Axelrod, who reported its activity to be 
the same as that of a sample of pure DPN supplied to him by Professor von Euler. 

Culture ,—One strain of Hemophilus parainfluenzaSy No. 429, was used for all 
the bacterial w^ork. It was isolated in 1932 from the spinal fluid of a child who 
had a brain abscess (IS), 

Culture medium .—The basal medium, containing no V factor, was prepared 
according to the formula used by Lwoff and Lwoff (8) except that the phosphate 
buffer was omitted. It consisted of Difeo proteose peptone 20 gm., sodium chlo¬ 
ride 6 gm., distilled water 1 liter, sodium hydroxide to bring it to pH 7.5, and 
glucose 0.5 gm. (\ ml. of a 50 percent solution) which was added after sterilization. 
If buffer was present in the medium a precipitate formed during incubation which 
interfered with the reading of the bacterial turbidity. So far as we could de¬ 
termine there was no difference in the amount of growth in the presence or absence 
of buffer. In this medium Hemophilus parainfluenzae multiplies only if growth 
factor V has boon added. 

Determination of V factor .—To determine the amount of V factor in urine or 
tissue extracts simultaneous titrations were carried out with solutions of DPN of 
known concentration which served as a standard. Then that dilution of the 
unknown which promoted bacterial growth of the same density as that promoted 
in the presence of a known amount of DPN was interpreted as having an amount 
of V equivalent to the DPN. So far as is known the test for V factor is specific 
for the coenzymes, DPN and TPN, but it does not distinguish between the two 
(8y 10). The procedure for the tost was as follows: 

1, Twofold dilutions of the unknown solutions were prepared in the culture 
medium in x 6-inch test tubes. The final volume in each tube was 3 ml.,* this 
amount provided a relatively largo surface for aeration. A larger quantity was 
not used since it has been shown that a definite relation exists between the amount 
of V factor and the amount of air required for the growth of Hemophilus influ¬ 
enzae (16)y although the influence of aeration on the amount of V factor required 
to promote growth of Hemophilus parainfluenzae is not known. 

For urine the dilutions ranged from 1:5 to 1:80. For tissue extracts they 
ranged from around 1:100 or lower to a dilution beyond the limit of activity. 
With some tissues the final dilution was as high as 1:400,000. 

The sterility of each solution was ascertained by incubating an uninoculated 
portion of the lowest dilution. 

2, In a similar manner, the control dilutions of DPN were prepared in concen¬ 
trations of 1 part in 50,000,000,100,000,000, 200,000,000, and 400,000,000. 

3, Each tube was inoculated with 0.1 ml. of a 24-hour-old culture which had 
been grown in medium to which just enough yeast extract had been added to 
promote a slightly turbid growth. A control tube of medium, without V factor, 
similarly inoculated, showed no growth in any instance. 



May 24, 1940 


918 


4. The cultures were incubated from 40 to 42 hours. After the first 24 hours 
they were shaken to increase aeration. Preliminary tests with DPN showed 
that the maximum amount of growth was not obtained until after incubation for 
24 hours. Furthermore, if the amount of growth at the end of 24 hours was 
plotted against the dilutions of DPN approaching the limit of activity a broken 
line was obtained, while if the amount of growth at the end of 40 or 42 hours was 
similarly plotted a straight line resulted. Lwoff and Lwoff (8) found that when 
approaching the active limit of dilution of V factor the amount of bacterial 
multiplication is closely related to the amount of the growth factor present. 

6. After incubation, the density of 4 or more dilutions of each unknown which 
showed decreasing amounts of growth was measured photometrically. An 
absorption cell, 0.242 inches in depth, and an orange-colored filter, No. 61, were 
employed. The actual density due to growth was obtained by subtracting from 
the first reading the reading of the inoculated control medium which contained 

^_DOG Na 388. GROWTH IN U22A DILOF URINE 

-GROWTH IN |!|0400a000 Olt.OF DPN-a224 MICROQRAM/ML. 

DOG NO. 392. GROWTH IN |:|3 DILOF URINE 
"“’-GROWTH IN T.100,000,000 DILOF OPN-O.is' MICR06 RAM/mL. 



1-5 1-10 1-20 DIL. OF URINE 

PiouaB l.—Ebtimation of the amount of V factor m the urine of two dogs. 

no V factor and also no growth. The density of the cultures in the 4 dilutions of 
DPN was similarly measured. Then the value of each was plotted against the 
dilution on semilogarithmic paper, and by interpolation an estimate of the V 
factor in the unknown was made. The point selected for interpolation was at 
the 1:100,000,000 dilution of DPN. Repeated tests showed that this point lay 
approxinoately in the center of that part of the curve which formed a straight lino. 
The dilution of the unknown which promoted the same amount of growth as did 
this dilution of DPN was interpreted as having a corresponding amount of V 
factor, that is, one hundred millionth of a gram or one hundredth microgram 
per ml. 

Figure 1 illustrates the procedure of determining the amount of V factor in 2 
specimens of urine. The photometer reading of the growth in each dilution of 
urine and of DPN is plotted against the dilution. A horizontal bar drawn through 
the point at the 1:100,000,000 dilution of DPN crosses the other two curves at the 
1:22.4 and the 1:13 dilutions of the urine from dogs 388 and 392, respectively. 
The latter points indicate the respective dilutions of urine which promoted the 
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same amount of growth as did the 1:100,000,000 dilution of DPN. In other 
words, the two specimens contained, respectively, an amount of V factor equiva¬ 
lent to 0.224. and 0.13 miorograms of DPN per ml. 

GROWTH FACTOR V XN THE URINE OF DOGS 

During a period of about 2 montbs, 1 to 7 determinations of the V 
factor in tlic urine of each of 11 dogs were made. In table 1 are given 
the diets of the respective dogs and the results of the determinations, 
wliich are expressed, first, in the dilutions of urine which promoted 
growth equivalent to that in the presence of a 1:100,000,000 dilution 
of DPN, second, in the average DPN equivalent per ml., and, third, 
in the average total DPN equivalent per kilogram weight of dog 
excreted during the 4-hoiir observation period. 

Two of the dogs were being maintained on a blacktongue-inducing 
diet and developed blacktongue during the course of the expeiiment. 
Five were being maintained on the same diet supplemented with ap¬ 
proximately 2 to 10 times the amount of nicotinic acid, which has been 
shown by Sebrell, Onstott, Fraser, and Daft (17) to be required to 
prevent the development of blacktongue. The remaining 4 were 
being kept on a diet rich in liver and yeast. 

The dilutions of urine promoting growth equivalent to the desig¬ 
nated amount of DPN varied from a low of 1:4 to a high of 1:22.4. 
The average dilution for an individual dog varied from 1:10 to 1:20.4. 
For the majority of the dogs, however, the average dilutions were 
very similar: 5 wore from 1:14.3 to 1:14.7, and 3 others were not far 
from these figures, 1:13.5, 1:16.2, and 1:17.6. The rema inin g 3, 
however, showed considerable variation, 1:10, 1:11, and 1:20.4. 
The latter figure was obtained from only 2 determinations of urine 
from dog 388 after blacktongue had developed. No determination 
was made preceding onset of symptoms. Furthermore, on the 
occasion when the highest figure, 1:22.4, was obtained the forced 
amount of fluid was loss than the usual amount. With the other dog, 
358, which developed blacktongue there was no significant difference 
in the amount of excreted V factor before or after the onset of black- 
tongue symptoms. Moreover, the amount excreted by this dog on a 
nicotinic acid deficient diet was no different from that excreted 
either by 2 dogs (391 and 407) whose diets were supplemented with 
nicotinic acid or by 2 other dogs (431 and 432) maintained on a diet 
rich in liver and yeast. 

Although only 2 dogs maintained on a nicotinic acid deficient diet 
were studied, the relative high or comparable amount of V factor 
excreted suggests that there is not a decrease in the amount excreted 
by dogs suffering from blacktongue. 

likewise, dogs that were fed different amounts of nicotinic acid 
showed no correlation in the amount of V factor excreted. Three 
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Table 1. —The excretion of growth factor V in the urine of dogs 






Dilution pro¬ 
moting 
growth equiv¬ 
alent to 

average 

i/mW 

Average 4-houT 
excretion of 
urino 

Number of 
dog 

Diet 

Date of 
urine col¬ 
lection 
(1930) 

Clinical con¬ 
dition 

^9 

'SE 

.11 

ant col- 
fml.l 

600 

■“I 

si 

M bfi 

l°? 





f 

1§ 

Total amoi 
lected 

Amount ] 
weight of c 

Iff 

P 

888, female, 
7.6 kg. 


[Apr. 10 

lAur. 13 

Early black- 
tongue. 
_do__ 

U:22.4 

1:18.4 

1:20.4 

0.2(H 

360 

46.67 

9.62 

858,> male, 

11.0 kg. 

Blacktongue inducing 
No. 507. 

<0 

Ml 1 

Normal_ 

_do_ 

1:1A6 

1:13.3 






_do_ 

1:15.7 








.do_ 

Early black- 
tongue. 
Blacktongue. 

1:13.7 

1:14.1 

1:15.9 

.1:14.7 

0.147 

553 

50.27 

7.39 



lApr. 12 

Normal ^ 

1:16.6 







Plus 0.2 mg. nicotinic 
add/kg. daily. 

lApr. 24 
{May 2 
May 9 

_do__ 

1:16.9 






ovi, male, 
13.8 kg. 

_do_ 

1:12.5 

1:14.6 

0.146 

538 

38^ 

A09 

_do_ 

1:12.6 





iMay 17 

_do. _ 

1:16.9 








[Apr. 12 

_do-. 

1: 8.1 







Plus 0.23 me. nicotinic 
acid/kg. o^y. 

Apr. 24 

_do_... 

1:10.0 
1: 9.1 






5.75 kg. 

May 2 
May 9 

do 

1:10.0 

0.10 

843 

50.06 

5.97 

_do-—.-’ 

1:14.8 



iMay 16 
fApr. 18 

_do_ 

1: 8.0 








_do_ 

1:1A2 

1:17.2 

i.'ias 

1:13.7 

1:10.0 

1:13.2 

1:13.0 

1:16.7 

1:17.6 

1:16.0 

1:13.6 

1:13.6' 
1: 4.0 
1: 0.6 
1: 9.8 
1: 9.8 
1:16.0 
1:15.2 

1:13.5 






407,* male, 

Plus 0.2 mg. nicotinic 
acid/kg. daily. 

Apr. 25 
May 10 
May 16 
June 1 

_do_ 

_-do—— 

1:14.7 

0.147 

608 

46.70 


11.1 kg. 

_do_ 

6.73 

_do_— 








.June 6 

_do_ 








Apr. 10 
May 8 

_do 


1 




male. 

T^luo 1 IV 

_do_— 






xrxugi x.uti zng. ZLlCOiiiniC 

O/aiil firff 

May 17 

_do_ 

1:15.2 

0.162 

485 

03 82 

Q Tn 

7.6 kg. 

o^u/Kg« 

June 1 

_do_ 


V. fU 



.June 6 

_do_ 








/Apr. 17 
Ajir. 25 

-do-. 

—.do_ 






401, male, 
8.75 kg. 


May 2 

_do_ 






* “K* BiCOwDilC . 

tkMnnr^ ' 

May 10 

— _do— — 

|i:11.0 

0.U0 

505 

08.0 

7 iSt 

wsislisk^ 

May 16 
June 1 

_-do_ 

——do_— 


/• flto 



.June 6 

- -do , 






430, female, 
5.5 kg. 


Apr. 12 

- do _ 

2:13.5 

0.135 

400 

72.73 

9.88 

431, male, 


fApr. 12 
(Apr. 26 

_ -do _ 

1:12.9 

1:15.6 

1:14.81 
1:15.9, 
1:11.6 
1:14.8 J 

[i:14.3 

0.148 

5.55 



mkg. 


_do_ , 

46.87 

0.50 

432, male, 

High liver and high 

[Apr. 18 

_ do_ 






13.0 kg. 

[Apr. 24 
May 3 

_do_ 

1:14.4 

0.144 





yeasi No. 515. 

_ do __ 

745 

62.08 

8.94 



[May 10 , 

- do _- 






433, male, 

6 kg. 


[Apr, 13 , 
Apr, 26 , 

—do _ 

.—do _ 

1:14.01 

1:21.4 

1:20.0 

1:17.2 

1:14.8 








May 8 . 

_ do _ I 

1:17.5 

0.176 

312 

RO A 

0 17 



May 10 . 

—do _ 



Vt Xi 

j 

- 

May 17 , 

.—.do . 






yaluM presented in tl^ teble are suitable for comparine the amomif. of V rsotn 

rlnth 

c nrino nf dr 

kfirs nn 


Tiieysnouianot bo intcrpretod as absolute quaoUto of Vf^ 

DPN-Diphosphopyridlne nucleotide. 

iJOgl 


. —W1 uovuu WUUUUb Ul W 

Q onset of biacktonguo was 464 ml. 

i nicotinic acid on Apr. 10 for treatment of an attack of blacktoiunie. 

wa» cSnS^ Mte^rnTrS^toeia 
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dogs (391, 396, and 407) which received daily 0.2 and 0.23 mg. per 
kilogram showed a variation in excretion from O.IO to 0.147 miorogi’am 
DPN equivalent per ml., wliilo 2 dogs (392 and 401) which received 
daily 1.06 and 1.2 mg. per kilogram showed a similar variation from 
0.11 to 0.152 miorogi’am. In addition, 4 dogs that wore fed largo 
amounts of liver and yeast showed no greater excretion than the other 
dogs. The amounts ranged from 0.135 to 0.175 microgram per ml. 

It should bo mentioned tliat the values presented are not to be 
interpreted as the absolute quantities of V factor in the urine of dogs. 
However, they do servo as a basis of comparison of the relative values 
obtained from dogs on various regimes respecting nicotinic acid. 

The above observations indicate, under the conditions of our 
experiments, that tlioro are some individual variations in the amount 
of V factor excreted in the urine of dogs, that the majority of dogs 
excrete a fairly equal amount and that the amount excreted is appar¬ 
ently not influenced by the amount or the lack of intake of nicotinic 
acid. In fact, when the probability of errors of technique and the 
limitations of the method employed are considered it is sm-prising to 
find that for 8 of 11 dogs, the greatest individual variation of the 
moan of 0.149 is only 0.026. Furthermore, when the values for aU 11 
dogs are calculated on tlie basis of the total DPN equivalent excreted 
per kg. of body weight during the 4-hour observation period, the range 
of variation is ordy from 5.69 to 9.83 micrograms with a mean of 8.0. 

In contrast to our observations made with dogs, is the indication 
that the amount of V factor excreted in the urine of man may be 
influenced by the administration of nicotinic acid. Spies and Koch 
(unpublished work cited by Vilter, Vilter, and Spies (,18)) report that 
the urine of 20 normal persons supported growth of HemophUus vnr 
fiuensae in dilutions of 1:100 and often dilutions of 1:1,000. The 
urine from a patient with chronic lymphatic leukemia promoted 
growth in dilution of only 1:10 and after administration of nicotinic 
acid, 500 mg. daily, there was a transient increase in the V factor 
excreted in the mine. The amount of increase is not given. 

GROWTH FACTOR V IN TISSUES OF NORMAL DOGS AND OF THOSE WITH 

BLACKTONOUB 

The V factor in tissue of only 6 dogs, 3 normal and 3 suffering 
from blacktonguo, were studied. The number examined is too 
small to form a basis for conclusions; however, the relative, but not 
absolute, values are largely in agreement with the findings of other 
workers. 

In table 2 are presented the amounts of V factor which were found 
in different tissues. The tissues from the first 2 pairs of dogs were 
extracted by the v. Euler method and those from the third pair 
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were kept frozen until added to hot water. The details were given 
above. The slightly higher values obtained for tho noimal dog of 
the latter pair as compared with the corresponding values for tho 
other normal animals indicate that in the frozen state the inactivation 
of V by enzymes is retarded. 

Taboo 2. —Growth factor V in tissues of blacktongue and normal dogs 


V factor equlv^ont of DPN—microgram per gram of fash tissue* 


Tissoe 

Blaok- 

tongae 

429 

(male) 

Oontrbl 

848 

(female) 

Blaok- 

tongue 

888 

(fcmele) 

Oontrol 

880 

(female) 

Black- 

tongue 

858* 

(male) 

Control 

401* 

(male) 

Kidney__ ....._ 

225 

225 

230 

02 4 

208 

822 

_ 

67 

101 

68 

88 

81 



82 

104 

32 




101 

84 

42 

30 


12 8 

20 

71 





48 

44 

32 



IBBlwii S 


S3 

83 6 

10 


9 


13 

10 


■BBH 

■■■■1 




1 The values are not to be interpreted as absolute quantities of V factor in tissues of tho dog 
* Tissues of dogs 368 and 401 were frozen immediately on removal The amount of food given to control 
dog hOI was restricted to the amount consumed by blacktongue dog 358 (paired feeding prinoiple). 

< Mucosa showed extensive necrosis 

In each instance the yalues for liver, heart, and thigh miiscle from 
the blacktongue dog were lower than those from the normal controls. 
For the liver tih.ey were 20 to 40 percent lower, for caxdioc muscle 70 
to 80 percent, and for thigh muscle 15 to 85 percent. In one instance 
the value was lower for the large iutestine, kidney, and brain. In 
this particular case the lai^e intestine showed extensive necrosis and 
its value was 80 percent lower than for the normal dog. The values 
for blood, although slightly higher for the dogs with blacktongue, 
were the same when corrected by the hematocrit reading. 

After the completion of our work there appeared reports on the V 
factor content of tissues from a larger number of nomal and black- 
toi^ue dogs by Kohn, Klein, and Dann (19) and on the coenzyme I 
(DPN) content of tissues from 1 normal and 2 blacktongue dogs by 
Axelrod, Madden, and Mvehjem (90). The latter used tho yeast 
fermentation method of v. Kuler and Myrbick. Fach found for the 
blacktongue dog a lower value for liver and muscle but not for kidney 
or blood. In addition, Kohn, Klein, and Dann reported no decrease 
in heart or brain. The actual values which we obtained for normal 
dogs were, as a whole, roughly about 50 percent lower than Kohn’s, 
and about 65 percent lower than Axelrod’s. 

The failure of nicotime acid to change the level of V factor in the 
blood of dogs is in contrast to the direct effect of nicotinic add on the 
level in man, repo^d by Kohn (10) and Vater, Yffter, and Spies (91). 
Kohn and Be mhe i m , (99), however, from the results of a study of 
V factorlevd in the blood of a large number of normal and pathological 
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subjects, came to tbe conclusion that there are factors other than diet 
or disease that regulate the blood level in man as well as in the dog. 


GROWTH FACTOR V IN TISSUES OP NORMAL RATS 


V factor determinations were made on the liver, kidney, and thigh 
muscle of 7 rats. The results are given in table 3. The values ob¬ 
tained for individual rats are in fairly close agreement. The average 
amounts per gram of liver, kidney, and muscle were 345,466, and 353 
micrograms, respectively. These values are higher than the com¬ 
bined DPN and TPN vdues reported by v. Euler and associates (i2), 
who report 245, 200, and 240 micrograms for the respective tissues. 
They state, however, that the quantitative measurements of cozy¬ 
mase (DPN) were around 20 to 40 percent below the real values. They 
used the fermentation method of Myrback. 


Table 3. —Growth factor V in tissues of normal rois 



1 The values are not to he Interpreted as absolute quantities of V factor in tissues of the rat. 
* Tissue thawed while weighing, omitted m making the average 
< Some was lost while grinding, omitted In making the avor^ 


On the other hand, our values aro lower than the V factor determina¬ 
tions of Bemhoim and Pelsovanyi (;8S) and the coenzyme I (DPN) 
values of Axelrod and Elvehjem which were obtained by the 
fermentation method. For liver, kidney, and muscle the former 
report 542,610, and 622 micrograms, and the latter 1,114, 1,077, and 
782 micrograms, respectively. 


mSCTTSSION AND StTMMABT 

In the work presented in this communication, the amount of V 
factor excreted in the urine of 11 dogs has been determined by the 
growth-promoting action of the urine for HemophUm parainfluensae. 
It was expressed in DPN equivalent per ml. The results, imder the 
conditions of our experiment, suggest that the excretion of V factor 
in the urine of dogs is not influenced by a diet either deficient or rich 
in nicotinic acid. Two of the dogs devdoped blacktongue dmdng the 
course of the experiment. The average amount excreted per ml. by 
8 of the d(^ was in fairly close agreement. The other 3 showed con- 
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siderable variation but the variation could not be correlated with 
intake of nicotinic acid. 

The amount of V factor in certain tissues of the dogs, however, did 
show some correlation with the intake of nicotinic acid. The liver, 
muscle, and heart ot dogs suffering from blacktonguo contained loss 
V factor than did the corresponding tissues of normal dogs. The 
blood levels were not affected. Kohn, IDein, and Danu (j9) have 
reported smaller amounts of V factor in the liver and muscle of black- 
tongue dogs, and likewise Axelrod, Madden, and Elvehjem (80) have 
reported smaller amounts of DPN in the same tissues. Botli groups 
report no change in the blood level. Their values, however, are some¬ 
what higher than ours. 

The technique which we employed for the determination of V 
factor was, in many respects, similar to that of Kohn, Klein, and 
Dann (19), However, a different strain of Ilemophihis parainfluenzae 
was used and whereas it was necessary to incubate our cultures for 
about 40 hours they were able to make readings in 20-24 hours. 
There were also certain differences in the basal medium. 

In addition, the amount of V factor in the liver, kidney, and muscle 
of 7 rats was determined in a similar manner. The values which 
were obtained were higher than those obtained by some but lower 
than those obtained by other workers. 

The lack of agreement of the amount of V factor or DPN in the 
tissues of dogs and rats, determined by different workers, servos to 
emphasize the difficulties that are encountered in determining the 
amount of a coenzyme which is so readily inactivated by both heat 
and certain enzymes that are present in the tissues. 
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TWO NEW SPECIES OF ARGASIDAE (ACARINA: IXODOIDEA)' 

By R. A. CooLBY, Entomologist, and Glen M. Kohls, Assistant Entomologist, 
United States Public Health Service 

A description is given in this paper of two new species of argasid 
ticks: Omithodoros dyeri, collected on bat guano in Arizona, and 
Otobms lagophUvs, a widespread western species that infests rabbits. 

Omithodoros dyeri n. sp. 

On September 24, 1939, Dr. C. B. Philip and Max T. McKee of 
the Kocky Mountain Laboratory collected several hundred speci¬ 
mens of Omithodoros coprophUus from a mine tunnel on Picacho 
Mountain, Pinal Coimty, Ariz. This was the first time this tick had 
been observed in nature, and the significant data pertaining thereto 
have been reported by Philip (1939). More recently in additional 

I From the Eocky Mountain Laboratory, Hamilton, Mont,, Division of Infisotlous Diseases, N'atloiial 
Institute of Health. 
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tick-infested giiano forwarded from, this same mine by Mr. L. O. 
Brown, 3 adults and 25 nymphs of tho new species, dym, wore found. 
The specimens showed no evidence of liaving fed recently and all 
were moderately thin. The adults all appear to be of tho same sox; 
we are as yet uncertain as to whether they are male or female. 

ABULT 

Body. —^Elongated, sides parallel, anterior end pointed, posterior 
end rounded. Length 3.57 mm.; width 1.5 mm. Margins llattcnod 
and with the structure of the iutegument differing from that of the 
dorsal and ventral surfaces. Viewed in lateral profile the dorsal body 
line is nearly straight. The entire dorsum is bomided by two con¬ 
tinuous ridges, essentially parallel; there is a third (inner) ridge on 
each side. Within these ridges the dorsum is irregular owing to 
ridges and subcircular elevations, tho latter being the discs.* Mam¬ 
millae are absent. Hairs are very fine and short, more abundant 
posteriorly and absent outside the marginal ridgos. Specimens 
recently pet in 70 percent alcohol are light yellow-brown in color. 

Lcr ,^.—Moderate in length, small, micromammillated, and with 
fine short hairs; on aU tarsi are two parallel, ventral rows of equally 
spaced hairs. Length of tarsus I, 0.42 mm.; metatarsus I, 0.36 mm. 
Length of tarsus IV, 0.51 ntun.; metatarus IV, 0.39 mm. All tarsi 
without humps and subapical protuberances. Stalk of the pulvillus 
and claws progressively longer on legs I to IV. Femur of leg IV 
longer than that of I, II, or III. Length of femxtr (including tro¬ 
chanter) of leg rV, 0.66 mm.; length of femur (including trochanter) 
of leg I, 0.54 mm. 

Coxae .—Coxae II, III, and TV contiguous; coxae I and II separated. 
Surface of all coxae micromamnullated. Hairs absent on the coxae 
except for a single row near the articulation with tlio trochanter on 
coxae II, III, and IV. 

JMomble checks. —Present, longer than wide, and together xvith a 
ventral projection of the tip of the dorsal body wall forming some 
protection for the mouth parts but never as much as in some species 
(e. g., talaje). 

Capitulum .—^Basis large, about as broad as long; surface irregular, 
having both micromammillae and irregular transverse ridges. The 
hairs on palpi and the posthypostomal hairs are barbed. Two groups 
of short heavy spin^ present on posterior ventral surface, one on 
each side of the median line. 

Palpi .—Moderate in length, tapering, and with barbed hairs. 

> In the Aisasidae the ^'discs’* and sumlar structures arranged in a symmetrloal pattern are the external 
evidence of naodifications of the structure of the body wbU at the points of attachment of the dorsoventral 
muscles. They vary structurally m the numerous species Some previous authors have Indicated that 
“obvious” discs may be present or absent We prefer to accept the term “disc” as appropriate In 
ung structuial modidcatioiis of the body wall at the pomts of attachment of the dorsoventral muscles* 
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IIypo<ftoine. —Short, broad, witli sides nearly parallel, tnincate; 
posthypostomal hairs long, barbed, reaching the tip of tlio hypostome. 
There is also a pair of shorter postpalpal haira at the bases of the palpi. 
Denticles short, U-shaped, arranged 5/5, covering about the anterior 
two-thh’ds of the hypostome, without groat dhteronce in the sizes of 
the denticles; the median files are faint. Length, 0.165 mm. (meas¬ 
ured from the lai^e postliyijostomal hairs to the anterior tonnination). 

Foldii .—The folds on the venter form on intricate pattern tlie main 
features of which are the following: Supracoxal and coxal folds con¬ 
tinued posteriorly and meet to continue as a submaiginal fold that 
forms a loop paralleling the posterior margin. Connected with tlie 
loop posteriorly are two folds that converge anteriorly and reach 
nearly to the coxal folds. From these arise two medially directed 
spur folds just anterior to the transverse postanal groove, which ter¬ 
minate at the median postanal groove. In addition to the remarkable 
folds in this species there is a fold or ridge above the supracoxal fold 
opposite legs III and IV, which is bent downward posteriorly and 
becomes an arc of a circle, the radial center of which would be the 
insei'tion of leg IV. The top of this arc is smootlr while the surface of 
all other ridges is irregular. In living specimens leg IV in its move¬ 
ments is in contact with the smooth ridge, which is enough elevated 
to protect the spiracle placed just below it. Leg IV comes in contact 
with this smooth arc at about the trochanter. 

Qroows .—Only one definite groove is present, a deep, short, trans¬ 
verse postanal groove. 

Sexual opening .—Opening placed in a V-shaped depression at 
about the level of the posterior ends of coxae I. 

Eyes. —^Absent. 

Anus. —Small, in an oval pattern. 

NTMPH 

The characters of the nymphs are much the same as of the adults 
but in the last nymphal stage there is a depression at the position of 
the sexual opening that approaehos tlie definite V-shaped depression 
of adults. The smallest nymphs are shorter in proportion to the 
width. Nymphs range in size from 1.98 mm. x 1.11 mm. to 3.48 
mm. X 1.44 nom. 

Hohtype. — A. P. 16083, from bat guano, November 3, 1939, 
Hcacho Mountain, near Picaoho, Pinal County, Axiz. 

Paraiypes .—Two adults and two nymphs: One (adult) deposited 
in the United States National Museum and one (nymph) in the col¬ 
lections of the Zoological Division of the Bureau of Animal Industry, 
United States Department of Agriculture. 

The holotype and two paratypes are in the collection of the Kocky 
Mountain Laboratory. 
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This remarkable small tick from bat guano is readily separated 
from other species of the genus by its elongated body, the paiaRel 
marginal ridges, the pattern of ridges on the venter, and numerous 
other characters. We take pleasure in naming it Ornithodoros dyeri 
in honor of Dr. K. E. Dyer, Chief of the Division of Infectious Dis¬ 
eases of the National Institute of Health. 



Fiottex 2—Adult) Ornithodoroa dyert n sp 1 Hypostome (paratypo) 2 Palpus in lateral view from 
the median side 3 Leg I 4 Leg IV 


Olobvus lagophilus n. sp. 

For some time there has been doubt about the specific identity of 
the Otohms which is fairly common on rabbits in the noithwestem 
part of the United States. Dr. S. Hadwin (1913) recorded a tick from 
jack rabbits from Lethbridge, Alberta, Canada, which had been 
identified as Ornithodoros megnini. Dr. Arthur Gibson, Dominion 
Entomologist, has recently sent us the single specimen referred to 
above, collected in October 1912, as well as three otliers from a jack 
rabbit, without date of collection. Cooley (1932) states that 
“megnini” had been collected from rabbits by Dr. R. R. Parker at 
PowderviUe, Mont., in 1916 and by Morton from rabbits near Boze¬ 
man and near Musselshell in 1930. All four Canadian specimens and 
the Montana specimens are identical with the new species here 
described. 
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PLATE 1 




Figure l — l Omthodom dyen n sp, dorsal view 2 Ormthodom dyen n sp, ventral view 3 Otobtns 
toffopAt/usn sp male, dorsal view 4 O'o&ius n sp male, ventral view 5 Ofobius tayophitm 

n sp nymph, dorsal view 
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ADULT 

Body .—Broadly rounded posteriorly, somewhat narrowed anteriorly, 
and a little constricted at the side just behind legs IV (less constricted 
and not as definitely panduriform as in megnini); widest at logs II and 

III. Size of female: Length 5.40 mm. to 0.25 mm,; width 3.60 mm. to 
4.00 mm. Size of male: Length 4.76 mm. to 6,00 mm.; width 2.90 
mm. to 3.50 mm. 

Specimens of adults and nymphs preserved in alcohol are enclosed 
by a brittle, thin, translucent covering which is easily removed with a 
needle. The true character of the integument is bettor seen after 
this covering is removed. 

Mammillae .—True mammillae, as defined in Omithodoros by various 
authors, are absent. Integument on dorsal and ventral surfaces 
granulated, with numerous intermingled circular depressions whicli 
are larger and less definite than in megnini; floor of each depression 
with a faint central tubercle. 

Hairs. —Short, fine hairs present on the dorsal surface. Those hairs 
are situated on the tubercles in the circular depressions and are a 
little more apparent toward the anterior end of the tick. On the 
ventral surface such hairs are less apparent except near the mouth parts. 

Discs .—Indefinite yet evident as a symmetrical pattern of small 
depressions the floors of which are irregular. The discs are less 
apparent than m megnini. 

Legs .—Short and moderately heavy, with hairs few and small. 
All tarsi with moderate subapical dorsal projections. On tarsus IV 
this projection is more pronounced. Length of tarsus I, 0.46 mm.; 
metatarsus I, 0.39 mm. Length of tarsus IV, 0.54 mm.; metatarsus 

IV, 0.625 mm. 

Coxae .—Coxae III and IV contiguous, the others separated. There 
are deep invaginations between the coxae which are shown by dissec¬ 
tion to be the surface indications of large apodemos. Each coxa with 
an elongated smooth sderite. 

Hood and camerostome .—^Definite hood and camerostome are not 
apparent though there is a moderate swelling, ventrally excavated, 
just anterior to the mouth parts. 

Capitvlum .—^Basis very broad and short, curved, approaching a 
reniform shape with the convex border behind. Surface irregular, 
with fine hairs at the sides near the palpi and two groups at each’side 
of the median line near the posterior margin. 

Palpi .—^Moderately heavy, with article 1 a little more swollen 
than the others. Hairs fine and long. 

Hypostome. —^Vestigial, in marked contrast with the weU-developed 
hypostome of the nymph. Broad, short, tapering, without denticles, 
concave dorsally and convex ventrally, bluntly rounded or bilobed 
apically; length about 0.10 mm. 
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Folds .—Coxal ajid supracoxal folds present though less in evidence 
in well engorged specimens. 

Grooves. — A. short transverse postanal groove present near the 



Fioi7SE3~0£o&it»Za^o2)Ai/tt»zi sp. 1. Hypostome of the nymph. 2. Hypostomeofthefemale 8 Adultf 
tarsos and xnetatarsos of Leg I 4 Adult, tarsns and metatarsus of Leg 17. 6 Nymph, tarsos and 
metataisob of Leg I 6. Nymph, tarsus and metatarsus of Leg IV. 7. Nymph, spmes from the anterior 
margm 8 Capitulum of nymph, ventral 9 Capitulum of adult, ventral. 


posterior end. Median postanal groove faint. All other grooves 
are absent or negligible. 

Sex/wad opening .—^In line with the posterior ends of coxae I. 
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Spiracle. —Ovate, with surface convex. 

Eyes. —^Absent. 

Anus. —Small, nearly circular. 

NTMPII 

Shape and size about as in the adult. 

Mammillae .—The integumental markings of the nymph are very 
dMeront from those of the adult. Entire surface, dorsal and ventral, 
smooth and shining, with fine reticulations and transverse striae, 
similar to the body wall of larval Argasidae. Striae more apparent 
than in megnini. 

Spines.Spines or hairs are present over the entire surface of the 
body except- in the area immediately surrounding the mouth parts; 
more abundant and longer at the anterior end; progressively smaller 
toward the posterior end; more sparse on the ventral surface. 

Discs .—Definite discs are absent, but corresponding depressions are 
sometimes evident. These depressions are free of spines, and in some 
a few fine punctations are visible. 

Legs .—Short and moderately heavy. Subapical projections absent 
or small on tarsi I, II, and III, but distinct on IV. Length of tarsus 
I, 0.30 mm.; metatarsus I, 0.30 mm. Length of tarsus IV, 0.45 mm.; 
metatarsus IV, 0.45 mm. 

Coxae .—Present as inconspicuous sclerites. 

Hood and camerostome. —^Absent. 

Capitvlum .—In ventral view the capitulum is in a depression formed 
by a circular tumescence around it which makes it difficult to get a 
true impression of the shape of the basis capituh unless it is dissected 
out. Broader than long. Palpi moderately heavy (more slender than 
in megnini) y and with article 1 lacking a distinct ventral swelling. 
Hairs small and few in number, 

Hypostome. —Large, with sides nearly parallel, denticles long and 
sharp, in a 3/3 arrangement with the donticlos about equally long in 
the basal and apical regions; denticles in the corona absent or few in 
number. Marginal denticles absent iu the subapical region. Length, 
0.30 mm. 

Folds .—Coxal and supracoxal folds are faint or absent. 

Grooves .—True grooves are absent but the preanal and median 
postanal grooves are indicated by shallow elongated depressions. 

Spiracle. —Circular, mildly convex. (In megnini it is a conical 
protuberance.) 

Holotype .—One of four nymphs (A. P, 13263) from a jack rabbit, 
Lepus townsendii, DiUon, Mont., July 2, 1937; deposited in the collec¬ 
tion of the Rocky Mountain Laboratory. 

Paratypes .—The throe remaining topotypic specimens from A. P. 
13263; 30 nymphs (A. P. 11164), jack rabbit, Lepus sp., Dillon, Mont., 

221744*—40-2 
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July 13, 1935, Wm. L. Jellison; 15 nymphs (A. P. 11236), 4 jack rab¬ 
bits, Lepus townsendii, Beaverhead County, Mont., August 6, 1935, 
Wm. L. Jellison; 1 male (A. P. 8474A), cottontail rabbit, SyhUagus 
sp., August 18, 1932, Ma:^eld, Idaho, Carl Larson; 2 females (A. P. 
8401A), jack rabbit, Lepus califomieus, August 12, 1932, Mayfield, 
Idaho, Carl Larson; 16 nymphs (A. P. 8104A), 2 jack rabbits, Lepus 
sp., June 30, 1932, Mayfield, Idaho, Carl Larson; 1 nymph (A. P. 
16125), jack rabbit, Lepus sp., October 1912, Lethbridge, Alberta, 
Canada; 3 nymphs (A. P. 16124), jack rabbit, Lepus sp., (no date), 
Lethbridge, Alberta, Canada. 

In addition to the type materials, the collection of the Rocky 
MoTmtain Laboratory contains also the following specimens: 1 nymph 
(A. P. 8062), jack rabbit, Lepus sp.. White Pine County, Nevada, 
April 17,1932, Wm. L. Jellison; 5 nymphs (A. P. 8124A), jack rabbit, 
Lepus sp., Grandview, Idaho, July 3, 1932, Carl Larson; 1 nymph 
(A. P. 8183A), jack rabbit, Lepus sp., Mayfield, Idaho, July 11, 
1932, Carl Larson; 4 nymphs (A. P. 8431A), jack rabbit, Lepus 
califomieus, Grandview, Idaho, August 15, 1932, Carl Larson; 1 
nymph (A. P. 8483A), jack rabbit, Lepus califomieus, Mayfield, 
Idaho, August 21, 1932, Carl Larson; 9 nymphs (A. P. 8613A), jack 
rabbit, Lepus sp., Grandview, Idaho, September 10, 1932, Carl 
Larson; 1 nymph (A. P. 9042B), jack rabbit, Lepus sp., Ma3^eld, 
Idaho, April 25,1933, Carl Larson; 10 nymphs (A. P. 10159), “rabbit”. 
Deer Lodge, Mont., October 2, 1934 ; 3 nsrmphs (A. P. 11108), jack 
rabbit, Lepus townsendii. Miles City, Mont., June 6, 1935, Glen M. 
Kohls and Wm. L. Jellison; 2 nymphs (A. P. 11278), “rabbit,” Lander, 
Wyo., August 2, 1935, Dr. Gordon E. Davis; 1 nymph (A. P. 14086), 
host unknowm, Laramie, Wyo., May 20, 1938, Dr. Gordon E. Davis; 
2 nymphs, jack rabbit, Lepus townsendii, Bozeman, Mont., June 3, 
1930, F. A. Morton; 2 nymphs (A. P. 12377A), jack rabbit, Lepus 
sp.. Canyon County, Idaho, June 6, 1936, C. R. Eskey; 1 nymph (A. 
P. 16750), cottontafi rabbit, Sylvilagus sp., Rupert, Idaho, June 16, 
1939, Wm. L. Jellison; 1 nymph (A. P. 16218), jack rabbit, Lepus 
tovmsendii, Cameron, Mont., January 5, 1940, Wm. L. Jellison and 
Glen M. Kohls; 17 nymphs (A. P. 16895) Lepus califomieus deserticola, 
Barstow, San Bernardino Co., Calif., June 20, 1924, University of 
Michigan Museum of Zoology. 

This, the second known species of Otobius, is easily separated from 
megnini by the follovriog characters: Its smaller size; the heavy 
V-diaped spines found on the anterior surfaces in megnini are replaced 
by dender spines the same as those on posterior parts; the denticles 
on the hypostome are in a 3/3 pattern instead of 4/4; the legs are more 
dender; the spirade of the nymph is mildly convex instead of conically 
protuberant. This tick, in our experience, is always found in the fur 
on the face above the vibrissas. All specimens collected have been 
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nymphs. We believe that, in common with megnini, the adults of 
lagophilus are not parasitic. 

During recent extended studies of the Argasidae of North America 
we have become more familiar with the different species found on the 
contiuent, and particularly with the characters which separate them. 
It has been found that there is much less confusing variation in many 
Argasidae than occiups in the Ixoclidae, and, in some cases at least, 
there is corroborating evidence in the biologies of related species. 

In the light of these studies it becomes clear that the Otohim on 
rabbits is very distinct from megnini on both moi'phological and 
biological groxmds. 

0. megnini appears to have been introduced into the northern 
States numerous times on cattle and in some areas has persisted for 
some years in spite of the more severe northern climate. For example, 
it was known to be present in Big Horn County, Mont. (Cooley, 1916) 
not far from the locality where Parker collected ticks from rabbits in 
1916 and this fact appeared to support the assumption tliat the ticl^s 
from rabbits might be megnini. 

This laboratory has twenty records covering numerous specimens 
of 0. megnini taken from its usual hosts in southern California, 
Arizona, and New Mexico, and in much of the area covered we have 
numerous records of various ticks from rabbits. However, the Cali¬ 
fornia record is the only one we have of the new species from this 
region. In some instances we particularly searched for this tick on 
rabbits in the immediate areas where we collected 0. megnini from 
domestic animals. Conversely, in Powell County, Mont., where lago- 
philus appears to be rather common, wo have no records of megnini 
and correspondence with veterinarians has shown that they have not 
known of its presence ia that area. 
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VITAL STATISTICS SUMMARY FOR THE UNITED STATES, 

1938 

The Bureau of the Census, Department of Commerce, has recently 
issued a summary of vital statistics for the United States for 1938,^ 
from which the following statements and tables are taken.* 

1 Vital Statistics, Special Reports, vol. 8, No. 51, pp. 1223-1248. 

* Ptelimiaary mortality data for 1938, by cause, were published in the Public Health Reports for Pebru- 
8172,1940, PP.2U-214. 
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In 1938 there were 2,286,962 births and 1,381,391 deaths in the 
United States, giving a birth rate of 17.6 and a death rate of 10.6 per 
1,000 population. Of the total deaths, 116,702 were of infants 
under 1 year of age, giving an infant mortality rate of 61.0 per 1,000 
live births. As previously noted, both the crude general death rate 
and the infant mortality rate for 1938 wore the lowest ever recorded 
for the United States, as was also the maternal mortality rate. 

Table 1 summarizes the natality, general mortality, and infant mor¬ 
tality data for the registration areas of the United States for the 11- 
year period 1928-38, inclusive, and the accompanying chart shows 


Table 1.— Ah&tract of vital statistics data for the registration areas 


Year 

Percent of 
total popular 
lion in regis¬ 
tration areas 

Number 

Crude rate 
(number per 
1,000 esti¬ 
mated pop¬ 
ulation) 

Births per 100 deaths 

Death rate 
(number per 
1,000 live 
births) 

Death rate (num¬ 
ber per 100,000 
estimated popula¬ 
tion) 

Birth 

1 

Births 

1 

ft 

Births 

Deaths 

h 

1 

Tuberculosis 

Cancer 

Motor vehicle 
accidents 

1938_ 

100.0 


2,286,962 

1,381,391 

17.6 

10.6 

166 

61.0 

44 

48 9 

114.6 


1937_ 

100.0 

1 vll 

2,203,337 


17.0 

11.2 

152 

64.4 

4.9 

53.6 

112.0 

30.7 

1936_ 


1 * 'll 

2.144 790 

1,479,228 

16.7 

11.6 

145 

67.1 

5.7 

55.7 

111.0 

29.7 

1935_ 


1 "S'l 


1,392,752 

16.0 

10.9 

155 

56.7 

5.8 

55.0 

107.0 

28.5 

1934_ 




1,390,903 

17.1 

11,0 

155 


6.9 

50.6 

100.2 

28.5 

IQM 

BttiWJV 

■ iltVil 


1.342.106 

16.5 

■OM 

155 



50.5 

102.2 

249 

1932_ 

06.2 

96.8 

2 ; 074; 042 


17.4 

■So 

169 


0.8 

62.8 

ijMii 

236 

1931_ 

94.7 

96.8 

2,112,760 

l,322,6b7 

18.0 

11.1 

mEm 


6.0 


98.9 

27,1 

3930_ 

94.7 

96.2 

2.203,968 

1,843,366 

18.9 

11.3 

164 


6.7 

71.6 

97.3 

26.7 

1929_ 

947 

96.7 


1,380,303 

18.9 

11.9 

167 

67.6 

7.0 


95.9 

25.7 

1928. 

948 

95.8 


1,373,676 

19.8 

12,1 

162 

68.7 

6.0 

70.3 

96.1 

23.4 




1 
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iFxGTTBB Iw—Trends of crude birth and death rates in the United States registration areas, 1928-1938. 
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graphically the trends in the rates during that period. In 1938 there 
was a net natural increase of 7.0 per 1,000 population, the lai^cst 
since 1930. The infant mortality rate has shown an interrupted 
decline from 68.7 in 1928 to 61.0 in 1938, while the maternal mor¬ 
tality rate has declined continuously during the 11-year period from 
6.9 to 4.4. 

In 1928 the death registration area in continental United States 
consisted of 42 States, the District of Columbia, and a number of cities 
in nonregistration States, while the bii'th registration area consisted 
of 40 States and the District of Columbia. Beg i n n ing with 1933 and 
since that year both areas have included the entire United States. 

Table 2 summarizes the data for births, deaths, and infant mortality 
for 1937 and 1938 by States, and the rates by four classifications are 
presented graphically in the accompanying maps. In making 
comparisons by States, however, it must bo borne in mind that the 
rates for different States are partly determined by the age, sox, and 
racial distributions of the population, and that the rates given are 
crude rates, which have not been adjusted for differences in these 
distributions. 

The Bureau of the Census points out that tlie high death rates 
shown for Arizona and New Mexico, for example, are duo in large 
measure to an excess in the number of nonresident deaths from 
tuberculosis; while those in the New England area result for the most 
part from tlie relatively advanced age of the population. The 
relatively low rates reported in some of the western and southern 
States result partly from the younger age composition of the popula¬ 
tion. Differences in public health conditions and the distribution of 
medical care also affect the death rates of the various States. 

The variations in the birth rates are due to a combination of biologi¬ 
cal and social factors, such as race, age of population, and fertility; 
while differences in infant mortality aro closely related to such factors 
as racial composition, standards of public healtli services, economic 
circumstances, and medical care. 

The rates given for the country as a whole are computed on the 
estimated mid-year population for 1938, while the rates for each State 
are based on the estimated population for 1937, as no population 
estimates for States have been made by the Census Bureau for 1938. 
The death rates for the United States for certain selected causes, 
1934-38, are shown in table 3. 

Table 4 presents tho numbers of births and deaths occurring by 
months and the monthly rates per 1,000 population. 

In 1938 there were bom 25,644 sets of twins, 262 sets of triplets, and 
1 set of quadruplets, as compared with 24,881, 219, and 4, respectively, 
in 1937. 
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Table 2. —Summary of natality, mortality, and infant mortality data for each 

State, 1987-88 


Bate per 1,000— 


Area 

Total births 

Total deaths 

Infant deaths 

Estimated popula¬ 
tion 

Live 

births 







Births 

Deaths 

Infant 

deaths 


1988 

3937 

1938 

1937 

1988 

1937 

19381 

1937 



1938 

1937 

United States— 

% 280,962 

2,203,837 

1,381,391 

1,460,427 

116^702 

119,931 

17.6 

17.0 

10.6 

11.2 

61.0 

5A4 

Alabama-_ 

62,032 

61,611 

29,/!86 

0,003 

80,843 

3,772 


21.4 

21.8 

10.2 

10.7 

60.8 

62 4 

Arizona_ 

10,878 

10,494 

6,919 

1,076 


26.4 

26.5 

1A6 

10.8 

98.8 

120.7 

Arkansas_ 

37.182 

36,236 

16,971 

18,364 

1,912 

1,919 

6,070 

18.2 

17.2 

8.3 

9.0 

51.4 

64.6 

California_ 

101,844 

9i280 

70,187 

80,256 

4,450 

16.6 

16.3 

32L4 

13.0 

43.7 

628 

Colorado_ 

20.569 

19,610 

12.616 

13,833 

1,240 

1,441 

19.2 

18.3 

11.8 

129 

60.2 

73.6 

Connecticut. 

23.783 

22,774 

17,582 

17,892 

804 

921 

13.7 

13.1 

10.3 

10.3 

sas 

40.4 

Delaware. 

4,431 

4,865 

8,199 

3,290 

234 

278 

17.0 

16.7 

12.3 

12 6 

52 8 

628 

Dist of Columbia. 

[ 12,938 

12,343 

7,962 

8,727 

622 

761 

20.6 

19.7 

12.7 

18.9 

48.1 

60.8 

Florida.. 

31,096 

29,607 

21,024 

20,960 

1,802 

1,766 

IS. 6 

17.7 

12 6 

126 

67.9 

69.8 

Georgia_ 

64.636 

64.001 

33,783 

4,646 

34,448 

4,376 

3,962 

2L0 

20.8 

ao 

11.2 

67.7 

61.7 

Idaho_ 

11,277 

10,369 

4,752 

603 

453 

22.9 

21.0 

9.2 

9.6 

44.6 

43.7 

Illinois_........ 

122,662 

116,282 

84,769 

87,739 

6,016 

4,967 

16.6 

14.6 

10.8 

ai 

40.9 

421 

Indiana_ 

60,192 

66,087 

88,573 

40.929 

2,660 

2,789 

17.3 

16.1 

11.1 

11.8 

426 

49.7 

Iowa__ 

43,221 

42,105 

26,623 

26,486 

1,762 

1,862 

10.9 

16.6 

10.0 

10.4 

40.6 

44.2 

Kansas. 

29,674 

29,325 

18,683 

19,204 

1,272 

1,802 

15.9 

16.7 

10.0 

10.3 

43.0 

44.4 

Kentucky_ 

61,878 

66,163 

29,310 

24,707 

30,890 

8,794 

3,321 

2L2 

19.2 

10.0 

10.6 

61.3 

69.1 

Louisiana... 

48,867 

46,000 

26,010 

3,278 

8,020 

22,9 

21.6 

ac 

11.7 

67.1 

66.6 

Maine. 

15,218 

15,240 

10,607 

1 11,466 

866 

1 996 

17.8 

17.8 

123 

18.4 

66.2 

65.3 

Maryland. 

29,013 

27,739 

20,847 

22,083 

1,616 

1,706 

2,723 

17.3 

16,6 

124 

13.2 

66.7 

61.6 

Massachusetts.... 

61,202 

01,736 

49,000 

62,248 

2,446 

13.8 

13.9 

11.2 

11.8 

30.9 

44.1 

Michh^n. 

96,903 

91,639 

60,687 

63,472 

4,320 

4,386 

20.1 

19.0 

10.6 

11.1 

44.6 

47.9 

Minnesota_ 

60,002 

48,030 

20,179 

26,905 

1,940 

1,961 

18.9 

lai 

9.9 

10.1 

38.8 

40.8 

Mississippi_ 

53,004 

62,096 

22,800 

28,866 

3,042 

3,066 

26.5 

26.8 

11.8 

11.8 

66.7 

58.9 

Missoun_ 

68,667 

66,961 

4^658 

44,974 

3,018 

8,219 

14.7 

14.3 

10.7 

13.3 

6L 6 

626 

Montana. 

10,678 

10,218 

6,684 


486 

618 

19.8 

19.0 

10.6 

11.4 

45.6 

60.6 

Nebraska_ 

22,401 

22,270 

11,964 

13,199 

815 

937 

Id 4 

16.8 

8.8 

9.7 

30.4 

421 

Nevada.. 

1,888 

1,742 

1,272 

1,322 

90 

70 

18.7 

17.2 

12 6 

13.1 

47,7 

40.2 

New Hampshire.. 

7,830 

66,043 

7,683 

6,400 

6,628 

873 

867 

16.4 

16.0 

12 6 

128 

47.6 

421 

New Jersey_ 

64,6071 

43,831 

46,003 

2,216 

2,164 

12.9 

12.6 

10.1 

10.4 

30.6 

39.4 

New Mexico_ 

14,290 

13,837 

6,962 

6,422 

1,654 

1,711 

83.9 

32.8 

14.1 

36.2 

108.7 

123.7 

New York. 

189,569 

186,502 

147,106 

83,699 

163,772 

7,693 

6,487 

8,369 

1A6 

14.3 

11.4 

11.9 

40.6 

45.1 

North Carolina_ 

79,984 

79,080 

83,981 

6,180 

22.9 

22.6 

9.6 

9,7 

68.6 

66,6 

North Dakota.... 

13,041 

12,637 

6,208 

6,440 

649 

662 

18.6 

17.9 

7.4 

7.7 

49.8 

62.4 

Ohio. 

112,667 

107,676 

41,466 

74,899 

8a 189 

4,878 

6,832 

16.7 

16.0 

11.1 

11.9 

423 

49.6 

Oklahoma_ 

44,188 

19,967 

11,784 

21,313 

12,341 

2,167 

2,346 

17.3 

16.8 

7.8 

8.4 

49.0 

66.6 

Oregon ..._ 

16,246 

16,467 

636 

642 

15.8 

16.1 

11.6 

120 

39.2 

41.6 

Pennsylvania- 

16^084 

161,288 

107,282 

114,949 

7,623 

8,109 

16.8 

15.8 

10.6 

11.3 

46.9 

50.3 

Bhode Island—. 

10,636 

10,240 

8.270 

8,334 

462 

487 

16.6 

16.0 

12 2 

122 

42 8 

47.0 

South Carolina... 

41,120 

40,643 

20,718 

20,640 

6,969 

3,303 

8,074 

21.9 

21.7 

ao 

11.0 

80.3 

726 

South Dakota.... 

11,826 
63,661 
121,166 
13,214 
6,301 
63,495 

11,908 

6,482 

618 

608 

17.1 

17.2 

7.9 

8.6 

428 

61.1 

Tennessee __ 

61,938 

116,067 

12,693 

29,2hS 

30,232 

66^448 

4,989 

8,406 

7,889 

618 

3,171 

8,676 

626 

18.6 

18.0 

18.8 

10.1 

9.8 

10.6 

lae 

62 6 
66.1 

6Ll 

729 

41.4 

TflTflH_ 

80,208 

4,863 

10.6 

Utah_ 

26.6 

24.6 

9.4 

9.6 

46.8 

VormoTjt 

6,320 

61,960 

25,030 

42,240 

4,601 

29,679 

18,628 

17,766 

4,931 
31.119 

305 

813 

16.5 

10.5 

12 0 

13.0 

424 

49.6 

VhfTinln _ 

8,640 

1,035 

2,643 

3,619 

908 

19.8 

19.2 

10.9 

11.6 

66.2 

69.7 
89.9 

61.8 

Wflal.inft.on_ 

26,767 

42,434 

19,004 
19,100 

16,1 

16.1 

11.2 

11.6 

32 7 

West Virginia..... 

2,610 

22.8 

22.6 

9.6 

10.3 

623 

Wisconsin_ 

66^004 

; 63,643 

30,704 

81,973 

2,301 

2,324 

18.8 

18.8 

10.6 

10.9 

41.8 

424 

Wyoming_ 

4,946 

• 4,630 

1 2,235 

2,430 

256 

252 

21.0 

10.3 

9.6 

10.3 

61.8 

626 


s Bate for each State Is based on the 1037 estimated population; no estimate mode for 1938. 
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I'zoxTBx 2.—Death, birth, and inliEuit mortality rates, shown by four rate olassificatlons by States. 
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Table 3. — Death rates for selected causes. United States, IBSJrSS 



Death rate (numher per 100,000 estimated 
population) 


T^hoid ^d paratsTphoid fever (1,2)-- 

Scarlet fever (8)-- 

Whooping cough (9)_ 

Diphtneria (10)--— 

Innuenza (li)__ 

Dysentery (13)_ 

Erysipelas (15)... 

Acute i>oliomyelltis and acute polioenceph£ditis (16)..._ 

Epidemic cerebrospinal menin^tis (18).. -- 

Tuberculosis of the respiratory system (23)- 

Tuberculosis (all other forms) (24-32)_ 

Syphilis (34). 

Malaria (38). 

Cancer of digestive tract and peritoneum (46). 

Cancer of uterus, other female gemtal organs (48,49)- 

Cancer of the breast (60). 

Cancer (all other forms) (46,47,61-53)- 

Acute rheumatic fever (56)--- 

Chronic rheumatism, osteoarthritis (57) 

Diabetes mellitus (69). 

Pella^a (62). 

Alcoholism (acute or chronic) (75) 

Progressive locomotor ataxia (tabes dorsedls), general 

paralysis of insane (80,83). 

Cerebral homoirhage. cerebral embolism and thrombosis 

(82). 

Chronic rheumatic heart diseases (90a, 92c, 93e, 95c).. 
Diseases of coronary arteries and angina pectons (94). 

diseases (all other forms) (90b, 91, 92a, b, 9Sar-d, 

05a, b). 

Arteriosclerosis (except coronary), Idiopathlo anomalies of 

blood pressure (07,102). 

Pneumonia (all forms) (107-109) 

Ulcer of stomach and duodenum (117) 

Diarrhea and enteritis (imder 2 years) (119)_ 

Diarrhea and enteritis (2 years and over) (120)_ 

HcSa, Int^^al otetauctlonCOO)_Z_ 

Cirrhosis of the liver (124). 

Biliary calculi and other diseases of the g£dl bladder and 

biliary passages (128,127)- 

Nephritis (130-132). 

Puerperal septicemia (140,142a, 145) 

Puerperal albuminuria and eclampsia, other toxemias of 

pregnancy (146,147). 

Other puerperal causes (141,142b-144,148-150) 

Congenital malformations (157) 


Homiciie (172-175) 

Automobile accidents (primary) (210) 

Other motor vehicle accidents (206,208, 211) 

Other accidents (176-195,201-205,207,209, 212-2X4) 
All other causes__ 


1 Figures In parentheses are disease title numbers of the International List of the Causes of Death, 1929. 



Table 4. —Number of births and deaths by month, United States, 19S8 



Sep- 

Octo¬ 

ber 

No- 

De- 

August 

tem> 

mem¬ 

com¬ 


ber 

ber 

ber 
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Tablb 5. —Number of births, deaths, and infant deaths {under 1 year of age), by 
race and sex, United States, 1938 


Subject 

Total 

White 

Negro 

Other races 

Male 

Female 

Male 

Female 

Mole 

Female 

Birtha,. _ 

Deaths__ 

infflnt deaths..... 

2,286,902 

1,381.391 

116,702 

1,030,398 
005,659 
54,000 

975,557 

620,872 

40,305 


132,372 

83,911 

0,252 

6,815 

4,084 

769 

6,492 

2,703 

503 


Table 6. —Number of deaths under 1 year, by age, registration area 



Number 

Percent of total 

Year 

Total 

deaths 

under 

lyoar 

Under 

1 

day 

Under 

1 

week 

Under 

1 

month 

Under 

6 

months 

Under 

1 

day 

Under 

1 

week 

Under 

1 

month 

Under 

6 

months 

1938: 

Tntfll. _ _ 

116,702 

32,348 

54,250 

67,736 

99,203 

27.7 

40.5 

68.0 

85 0 



04,485 
20,855 
1,302 
119,9,U 

27,910 

4,270 

16S 

40,054 

7,857 

339 

56,758 

10,500 

477 

81,218 

17,000 

985 

29.5 

48.7 

60.1 

86.0 

Negro_ 

20.5 

37.7 

50 3 

81.5 

Other races 

12.3 

24.0 

85.0 

72.3 

1017 

32,413 

32,297 

54,491 

68,887 

69,869 

101,881 
103,781 
102,252 
!i09, 628 
102,237 

27.0 

45,4 

67.4 

84.9 

loaft _ _ _ _ 

122,535 

55,210 

26.4 

45.1 

57.0 

84,7 

_ - - _ 

120,138 

32,237 

33,300 

54,877 

69,834 

73,841 

70,658 

26.8 

45 7 

68 1 

85.1 

1094 

130,185 

57,265 

64.744 

25.6 

44 0 

66.7 

84.1 

1099__ _ 

120,887 

119,431 

31,413 

31,050 

31,786 

33,062 

33,258 

26.0 

45.3 

68.4 

84.6 

1092_ _ _ 

54,082 

69,496 

73,092 

78,667 

80,063 

101,467 

109,006 

118,794 

121,672 

26.0 

45.3 

68.2 

85.0 

1091 _ _ 

130,134 

55,958 

59,922 

24 4 

43 0 

66 2 

83 8 

109ft _ 

142,413 

23 2 

42 1 

65.2 

83 4 

1090 

146,661 

60,869 

22.7 

1 

4L5 

64.6 

82.9 




Table 6 gives the number of births, deaths, and infant deaths (imder 
1 year of age), by race and sex, and table 6 shows the nximber and 
percentage of deaths under 1 year of age from 1929 to 1938, tabulated 
by certain subdivisions of the first year of life. Of the total infant 
deaths in 1938 nearly one-third occurred before the infant was 1 day 
old, nearly one-half under 1 week, and more than four-fifths xmder 6 
months of age. 

In table 7 are tabulated the infant deaths by important causes. 
For a single cause, premature birth stands highest in the list, wlule 
pneumonia, diarrhea and enteritis, and congenital malfoimations come 
next in the order named. These four causes were responsible for 
70,456, or 60 percent, of the 116,702 deaths of infants under 1 year 
of age in 1938. 

The number of deaths from cancer accordieg to principal anatomical 
site of the tumor are given in table 8 for 1938 and certain prior years. 

The cancer death rate in the United States has increased from 104.1 
in 1934 and 112.0 in 1937 to 114.6 in 1938 (table 3). Some of the 
increase in cancer mortality over a period of years is undoubtedly 
due to the agir^ of the population. The death rate for cancer for 
any particular State or locality is partly determined by the age dis- 
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tribution in that area. It shows considerable variation in the different 
States, some of which may be accounted for by factors other than age 
distribution. 

Table 7. —Number of deaths under 1 year from selected causes, by age, United 

States, loss 



AUoanses_ 116,702 32,848 8.802 5,231 8,! 


Measles (7).. 

Scarlet fever (8). 

Wbooping cough (9).-. 

Diphtheria fl®. 

Influenza (11)___ 

Dysent(?ry (13). 

Erysipelas (15). 

Encephalitis (lethargic or epidemic) 

(17). 

Meningitis (epidemic cerebro¬ 
spinal) (18). 

Tetanus (^). 

Tuberculosis of respiratory system 

(23). 

Tuberculosis of menlnaes (21). 

Other forms of tuberculosis (25-32). 

Syphilis (34). 

Purulent infection, septicemia (36). 

Malaria (38). 

Other infectious, parasitic diseases 
(1-6, 12, 14, 16, 19-21, 33, 36, 37, 

39-44). 

Pickets (63). 

Diseases of the thymus gland (67).. 

Hemorrhagic conditions (70). 

Anemias (71). 

Encephalitis (nonepidemlc) (78).-.. 

Meningitis (79). 

Cerebral hemorrhage, cerebral em¬ 
bolism and thrombosis (82). 

Convulsions (88). 

Diseases of ear, mastoid process (89). 
Other diseases of nervous system 
and sense organa (80, 81, 83-85, 

Diseases of“"eircujiatory sySem 

(90 103). 

Pneumonia (all forms) (107-109) — 
Other diseases of respiratory sys¬ 
tem (104^106,110-114). 

Diseases ol buccal cavity and 
annexa, pharynx, tonsils (113).—. 

Diseases of stomach (117,118). 

Diarrhea and enteritis (119). 

Hernia (122a). 

Intestinal obstruction (122b). 

Peritonitis (cause not specified) 

O^or^ diseases of dlg^ve system 

(116,121, 123-128). 

Diseases of genitourinary system 

(130,131,1^-139). 

Diseases of skin, cellular tissue 

(161-163). 

Congenital malformations (167)_ 

Congenital debility (168)_ 

Premature birth (159)__ 

Injury at birth (160). 

Other diseases of early infancy (161). 
External causes (172-196,201-214).. 
Unknown, iU-dofined causes (199, 

200).—... 

All other causes (45-62, 64-66, 6$, 
60,72-77,164-156)_ 


718 2 3 2 

53. 

3,096 . 

234 1_ 1 

2,120 4 3 6 

1,146_ 1. 

154. 1 


1,050 101 

216 17 

198 13 

84 2 


74 108 

22 56 

9 18 


X 

2 

1 

4 

6 

10 

21 

22 


3 

2 

1 

1 

14 



1 


2 

4 

10 

4 

6 

3 



2,463 

820 

743 

635 

198 

132 

19,826 

4,144 

1,866 

5,390 

1,609 

1,080 

2,072 

684 

674 

137 

62 

52 

1,274 

608 

841 

16 

6 

8 


6,000 

4,005 

3,480 

8 

16 

23 

2 

1 

1 

12 

52 

113 

4 

5 

3 

49 

62 

66 

13 

19 

22 

7 

13 

16 


a 9 

1 38 71 


1,444 231 64 47 80 80 

137. 8 6 

201 3 3 1 3 7 


56 34 

18 28 


243 3 6 4 7 2 

4J0 20 28 36 67 46 

601. 1 6 


212 10 8 3 17 14 

476 11 8 10 26 80 

16,014 63 113 148 612 592 

1,270 20 18 16 49 69 


1 10 

34 36 


034 709 2,771 


435 430 1,319 

3 5 25 

28 32 168 


44 15 110 

490 427 7,109 

194 162 1,803 

900 520 31,582 

136 77 9,902 

160 106 5,019 

85 103 555 

310 268 3,820 


8 27 17 
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Table 8.— Number of deaths from cancer, by sex and site: Registration area 


Cause of death 


Cancers and other malignant tu¬ 
mors (45-53). 

Cancer of the buccal cavity and phar¬ 
ynx (46)- 

Lip. 

Tonguo. 

Mouth. 

Jaw. 

Other and unspecified parts of buc¬ 
cal cavity. 

Pharynx.... 

Cancer of the digestive tract, peritone¬ 
um (46) . 

Esophairus. 

Stomach and duodenum. 

Intestines (except duodenum, rec¬ 
tum, anus). 

Rectum and anus... 

Liver and biliary passages_ 

Pancreas. 

Mysentery and peritoneum. 

Others under this title. 


Cancer of the respiratory system (47).„ 

Larynx.. 

Lungs and pleura. 

Other respiratory organs. 

Cancer of the uterus (48). 

Cancer of other female genital organs 


Ovary and Fallopian tube____ 

Vagina and vulva.. 

Other female genital organs_ 

Cancer of the breast (60).. 

Cancer of the male genitourinary organs 


Kidnoys and supraronals (male).... 

Bladder (male)_ 

Prostate_ 

Testes________— 

Scrotum'millllllllllllllllllllll 
Other male genitourinary organs... 

Cancer of the skin (62). 


Cancer of other or unspodflod orjais 

^ ]^dno3^andVupr^njds'(fomalo) 

Bladder (female). 

Brain. 

Bones (except of jaw).. 

Other or unspedfiod organs. 




19301 

19261 

19201 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

69,867 

79,367 

02,033 

74,716 

51,777 

03,488 

41,865 

63,630 

30,033 

41,008 

4,030 

901 

3,982 

623 

8,685 

860 

3,476 

769 

2,336 

462 

667 

63 

071 

66 

64(1 

4(j 

483 

70 

m 

44 

943 

172 

878 

108 

800 

147 

749 

117 

009 

09 

440 

130 

441 

100 

835 

103 

2S.5 

60 

170 

61 

718 

192 

776 

223 

811 

240 

888 

223 

860 

204 

485 

143 

406 

134 

4U 

100 

205 

76 

211 

66 

787 

201 

760 

203 

788 

223 

776 

217 

90 

28 

38,126 

32,681 

36,224 

31,237 

30,431 

27,381 

26,376 

21,080 

19,068 

19,286 

1,962 

646 

1,716 

641 

1,464 

432 

1,307 

362 

87] 

232 

16,288 

10,814 

16,077 

11,027 

H847 

10,661 

0) 

0 

(») 

(*) 

7,586 

9,103 


8,037 

4,826 

6,170 


(*) 

(*) 

(*) 

4,727 

8,7M 

3,824 

3,237 

2,764 

2,431 

2,082 

1,060 

1,373 

1,443 

4,303 


4,434 

6,046 

4,452 

5,936 

4,028 

5,630 

3,46C 

6,193 

2,787 

2,160 

2,309 

1,800 

1,650 

1,313 

001 

on 

605 

616 

611 

529 

424 

62C 

368 

497 

349 

471 

262 

426 

23 

39 

13 

16 

24 

41 

25 

46 

20 

34 

6,068 

2,056 

4,478 

1,723 

2,688 

1,160 

p) 

(») 

(») 

(») 

1,197 

143 

987 

m 

864 

m 

636 

138 

409 

90 

8,669 

1,631 

2,951 

1,406 

l,6r3 

080 

989 

739 

627 

420 

1,199 

282 

640 

163 

161 

61 

(») 

(») 

(0 

(0 


16,291 


15,853 


H132 


12^377 


0,848 


3,944 


3,346 


2,290 


1,674 


049 


3,312 


2,796 


1,833 


1218 


662 


677 


609 


409 


39b 


247 


65 


41 


i 48 


68 


60 

146 

14,316 

162 

13,064 

138 

I 

10,774 

138 

8,878 

88 

6,677 

13,639 


il, 702 


8,661 


(S) 


(*) 


1,414 


' 1,178 


924 


1 717 


^439 


8,210 


3,014 


2,612 


2,096 


1494 


8,069 


6,765 


4,648 


3,068 


1,697 


482 


412 


270 


227 


143 


82 


34 


30 


16 


00 


826 


299 


277 


(>) 


« 


2,039 

1,801 

2,113 

1,278 

1,852 

1,107 

1,630 

988 

1,605 

862 

6,913 

7,808 

6,272 

7,293 

4,322 

6,715 

(») 

(*) 

(>) 

(*) 


937 


870 


706 


641 


381 


1,636 


1,486 


1,172 


913 


660 

977 

646 

664 

487 

467 

337 

223 

200 

90 

88 

1,134 

977 

889 

876 

858 

763 

601 

668 

343 

406 

8.802 

&778 

3.729 

3.676 

2.997 

2.748 

(«) 

(») 

(t) 

m 


1 The percent of population included in the death registration area for 1920 was 82^; 1926,80.6; and 1980,96.2. 

1 Not comparable. 

In the distribution of puerperal mortality (maternal deaths per 
1,000 live births) by cause, the toxemias of pregnancy stand the 
highest, with puerperal septicemia, septic conditions following 
abortion, other accidents of childbirth, and puerperal hemorrhage 
following in the order named. These five causes were responsible for 
85 percent of the deaths of mothers due to puerperal causes in 1938. 
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Table 9. —Number of deaths from puerperal causes and death rates, by race: United 

/States, 19S8 


Number 

Death rate (number per 1,000 live 
births) 

Total 

mite 

Negro 

Other 

races 

Toted 

White 

Negro 

Other 

races 

9,953 

7,666 

2,305 

82 

4.4 

3.8 

8.6 

6.2 

1,380 

L070 

302 

8 

.6 

.5 

LI 

.6 

89S 

678 

209 

11 

.4 

.3 

.8 

.8 

1,320 

1,104 

206 

10 

.6 

.6 

.8 

.8 

1,963 

1,385 

550 

18 

.9 

.7 

2.1 

1.4 

2,521 

1,820 

683 

18 

LI 

.9 

2.6 

1.4 

524 

450 

70 

4 

.2 

.2 

.3 

.3 

1,338 

1,048 

279 

11 

.6 

.5 

1.0 

.8 

19 

11 

6 

2 

0) 

0) 

0) 

.2 


Causo of death 


All puerperal causes (140-150)— 

Abortion with septic conditions (140). I 
Accidents of pregnancy (141, 142b, 

143). 

Puerperal hemorrhage (144). 

Puerperal septicemia (ex. 140) (142a, 

145)... 

Toxemias of pr^ancy (146, 147)..„ 

Puerperal phlegmasia, etc. (148). 

Other accidents ot childbirth (140)— 
Other puerperal causes (150)... 


1 Less than Ho of 1 percent per 1,000 live births. 

Table 10. —Number of deaths from motor vehicle accidents, by day of accident: 
United States, 19S8 


Type of accident 

Total 

Sun. 

Mon. 

Tucs. 

Wed. 

Thurs. 

Pri. 

Sat. 1 

Unk. 

Total. 

Pallroad and automobile (206). 

Street car and automobile (208)_ 

Automobile (210). 

Motorcycle (211)_ 

32,582 

6,203 

3,781 

3.321 

3,498 

3,602 

4,009 


1,874 

1,489 

165 

30,564 

364 

252 

29 

5,833 

89 

200 

17 

8,620 

35 

140 
12 
3,120 
34 

189 

15 

3,258 

36 

193 
10 
3,367 
32 

200 

37 

3,720 

46 

23S 

39 

5,950 

67 

"^66 

6 

1,787 

25 


The number of deaths due to motor vehicle accidents, by days of 
the week, shows a preponderance of such deaths occurring during the 
week end, as might be expected, the lai^est numbers in 1938 occurring 
on Saturday and Sunday and the lowest on Tuesday. The death 
rate for automobile accidents in the United States for 1938 (23.5 per 
100,000 population) was the lowest since 1933 (23.3). In 1937 the 
rate was 28.8. 


SOURCES OF INFECTION IN CASES OF TRICHINOSIS IN 

SAN FRANCISCO 

A recent news release by Dr. J. C. Geiger, director, Department of 
Public Health, city and coimty of San Francisco, gives interesting 
information concerning the sources of infection in cases of trichinosis 
in San Francisco during the 11-year period 1929 to 1939, inclusive. 
The type of pork involved and the number of cases were as follows: 


JSSiMf Of pork involved f,f 

Pork sausage_ 5 g 

Salami_ 54 

Mettwurst_ 30 

Fresh pork_ 3 g 

Ground pork and meat loaf_ 11 

Raw pork_ g 

Pork chops or steaks_ 5 

Ham_ . ” A 
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Other types of pork involved were imported sausage, head cheese, 
mixed Chinese pork food, pickled pork, raw bacon, and smoked pork, 
In 13 cases, it was not possible to ascertain the kind of pork responsible. 
In 7 cases, infection was acquired from bear moat. 

A relatively large number of cases were traced to salami and 
mettwurst, products which are customarily oaten withoxit cooking by 
the consumer. Dr. Geiger reports that in 1934 many of the cases were 
traced to salami and that control measures wore instituted for the 
preparation and sale of this product. Products of this sort constitute 
very dangerous avenues for trichina infection unless such products 
are prepared in packing houses or establishments operating under the 
Federal meat inspection regulations or equivalent regulations. The 
Federal regulations provide for the processmg of the pork contained in 
products customarily eaten without cooking by the consumer so that 
any trichina parasites contained in the pork are rendered nonviable 
and incapable of causing trichinosis. 

The Department of Public Health of San Francisco has been voiy 
diligent in its attempts to control trichinosis. Control regulations 
provide for the display of placards in butcher shops and in the kitchens 
of restaurants and hotels uiging the thorough cooking of pork, super¬ 
vision over hog ranches supplying pork to the San Francisco abattoirs, 
and a laboratory check on fresh pork slaughtered in such establish¬ 
ments. These attempts are reflected in a reduction during the past 
5 years of cases of trichinosis occurring in the city. 


COURT DECISION ON PUBLIC HEALTH 

Impection by city health officer of bakeries outside of city limits held 
unauthorized. —(Texas Court of Criminal Appeals; Ex parte Ernest^ 
136 S.W.2d 695; decided December 20, 1939; rehearing denied 
February 21, 1940.) An ordinance of the city of Winters, among 
other things, required an inspection by the city health officer of a 
bakery before the granting of a permit for the sale by it in the city 
of bread and certain other bakery products. For a bakery located 
within the corporate limits of the city the permit, license, and inspec¬ 
tion fee was $12.50, while for a bakery outside tho said limits there 
was to be added, to the fee of $12.50, $2.40 for each mile that such 
bakery was distant from the city. 

A habeas corpus proceeding was brought by one charged with 
having unlawfully sold and delivered bread prepared in a bakery 
located in Fort Worth, Tex., the owner of which had not obtained 
from the health officer of Winters a permit to seU or deliver such 
bread within the city as provided by the ordinance. The court of 
criminal appeals said that the only question involved was whether 
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the city of Winters, by ordinance, could require bakeries located in 
Fort Worth and elsewhere to pay to the authorities of Winters the 
sum of $2.40 per mUe. The conclusion reached by the court was that 
the ordinance in question, insofar as it authorized the health officer 
of Winters to enter the domain of another city to inspect bakorios 
located therein and require the operator thereof to pay an inspection 
fee of $2.40 per mile as a prerequisite to sell its bread in Winters, 
was void because the city had no power, under any legislative grant, 
to pass such an ordinance. The court pointed out that the jurisdic¬ 
tion of an incorporated city was ordinarily limited to its boundaries, 
unless the legislature expressly granted it extraterritorial powers, and 
observed that it was obvious that the city of Winters, by the ordinance 
in question, was attempting to exercise extraterritorial jurisdiction 
over bakeries located outside of its territory when the legislature had 
neither expressly nor impliedly granted any such power or authority. 


DEATHS DURING WEEK ENDED MAY 4, 1940 

[From the Weoldy Health Index, Issued by the Bureau of the Census, Department of Commerce] 



Week ended 
May 4,1940 

Correspond¬ 
ing week, 1939 

Data from SS large cities of the United States: 

Total deaths . . . .. _ _ . 

8,458 

8,268 

100,713 

461 

513 

9,103 

05,631,263 
12,312 
98 
10 6 

8,117 

AvpiAfffi for S nnor vftars. ___ _ _ 

1 

! o 

■1 
' C5 

'i 

il 

166,766 

460 

Deaths under 1 rtf '. 

for 3 prior yeprs'' 

Deaths under'1 year of age, first 18 weeks of year.. 

Data from mdustrial insuianco compames: 

Pnlfolos in foroo __ .. .. , 

9,727 

67,469,306 
15,602 
12 1 
11 7 

■Mnmh^r of death olftima 

Death dauns per 1,000 pohcies in force, annual rate. 

Death claims per 1,000 policies, firbt 18 weeks of year, annual rate. 















PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MAT 18, 1940 

Summary 

For the week ended May 18, slight increases are shown in the 
numbers of cases of diphtheria, measles, meningococcus meningitis, 
poliomyelitis, smallpox, and typhoid fever as compared with tho 
preceding week, while slight decreases are recorded for influenza, 
scarlet fever, and whooping cough. However, both the current 
incidence and the total reported cases to date of each of these uiuo 
diseases, except influenza and poliomyelitis, are below the 5-year 
(1935-39) median expectancy. 

As compared with the preceding week, the number of cases of men¬ 
ingococcus meningitis increased from 45 to 64, with 11 cases reported 
in Pennsylvania (9 in Luzerne County), and 19 cases in New Mexico. 
The number of cases of poliomyelitis increased from 14 to 26, with 
3 cases in Mississippi, 4 in California, and 7 cases in Wasliington 
State. The incidence of smallpox increased from 48 to 61 cases, of 
which 16 oases were reported in Colorado (7 last week) and 10 oases 
in Alabama, where none was reported last week. For the country as 
a whole the smallpox incidence remains unusually low, with a total of 
only 61 cases for the current week as compared with a 5-year median 
expectancy of 237, and with only 1,441 cases this year to date as 
compared with a median expectancy of 6,239. 

Of 13 cases of Rocky Mountain spotted fever reported for the cur¬ 
rent week, 2 cases occurred in eastern States, which is probably indic¬ 
ative of the banning of the seasonal rise of the disease in the East. 
Colorado reported 8 oases of Colorado tick fever. Of 18 cases of 
endenoic typhus, 8 cases occurred in Texas and 5 cases m Georgia. 

The Bureau of the Census reports 8,390 deaths in 88 large cities 
for the week ended May 18, as compared with 8,009 for the corre¬ 
sponding week last year and with 8,185 for the 3-year (1937-39) 
average. 


( 946 ) 
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Telegraphic morbidity reports from State health officers for the weeh ended May 18^ 
lO^Of and comparison with corresponding weeh of 1939 and 5-year median 

In these tables a zero Indicates a definite report, while leaders Imply that, although none wore reported, 
cases may have occurreil. _ 
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Telegraphic morbidity reports from State health officers for the week ended May 18, 
1940, and comparison with corresponding week of 19S9 and 5-year median —Con. 


Typhoid and para¬ 
typhoid fever 



412' 06^ 4ir 97,895134,892' 1,441» 7,015> 6,239' 1,6701 2.3601 2,860 
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Telegraphic morbidity reports from State health officers for the week ended May 18, 
1940, and comparison with corresponding week of 1989 and 5-year median —Con. 



Whooping cough 


Whooping cough 

Division and State 

Week ended— 

Division and State 

Week ended— 


May 18, 
1940 

May 20, 
1939 


May 18, 
1040 

May 20, 
1930 

NEW ENG. 


■1 

so. ATL.—continued 




22 


North Carolina *_ 

112 

218 

N**'® TTflmpBTilffl _ 

14 


South Carolina *_ 

21 

105 

Vprmn'nt. ” _ _ 

27 


Georcia <_ 

28 

78 


176 


Florida __ _ ___ 

11 

67 


0 




33 

41 

E. SO. CBN. 



NID. ATI. 



Trfiut\icky 

116 

14 




46 

22 


822 

409 

Alabama 4 _ 

16 

66 


112 

276 

■Mlftslsslppm _ _ _ 

Pn-nnsyliTfiTifft 

276 

297 




E. NO. CEN. 

W. SO. CBN. 

Ai'kq.'niBfVR_ „ 

11 

82 

nwn __ 

203 

71 

Louisiana _ _ r„^rr.T— - - 

24 

42 

Tr»/Hn.nji_ ____ 

36 

44 

nklflhoma. ^ ^ ^ _ 

26 

2 

PlfTinis, _ _ 

no 

108 

Texas 4_ 


184 

TU-fcMgfl-nl _ _ 

216 



WffinnTisiTi _ __ _ 

135 

170 

MOUNTAIN 



W. NO. CBN. 

Montana 8......_-___ 

2 

28 

7 



Idaho 3_ 

23 

Mfruin^ota___ 

61 

27 

Wyoming 1_ 

3 

2 

47 

19 

11 

72 

lowft__—__ 


26 

Colorado 8 6__ 

13 

48 

23 

Missfinri,._ T--.-, 

19 

16 

Now Mftxifto _ _ - ,, „ 

North DalrntA 

2 

16 

2 

Arizona_ 

South Dakota.. _- 

1 

ntAhi 

217 

NAhrfiAVfi _ 

8 

30 

43 

32 


ITatisar___ 

PACIFIC 



so. ATL. 

W*^ington_ 

43 

8 

501 

16 

84 

283 



Orr^On ' _ .. - - 

pplpwafA - - 

6 

8 

29 

16 

46 

California__ 

l^firvlAnd 1 3 

127 

6 



Dist. of Ool_ _ 



3,667 

Vir^niA 

67 


West Virginia 3 

60 

21 

M weeks 

62,687 

■HMM 





1 New York City only. 

> Period ended earlier than Saturday. 

> Rocky Mountain spotted fever, week ended May 18,194Q, 13 rases as follows: Maryland, 1; North Oaro- 
lin& 1; Montana, 2; Idaho, 2; Wyoming, 4; Colorado, 1; Oregon, 2. 

«Typhus fever, week ended May 18, 1940, IS cases as follows: South Carolina, 8; Georgia, 5; iUabazna,!: 
Mississippi, 1; Texas, 8. 

< Colorado tick fever, week ended May 18,1940, Colorado, 8 cases. 

> Only 1 case of Meningocoous Menongitis in North Carolina, instead of 2 eases, should have been 
shown for the week ended May 11, 1940, Public Health Reports of May 17. p. 804. 
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WEEKLY REPORTS FROM CITIES 


City reports for week ended May 4) ^^40 

This table summarizes the roportvS received weekly from a selected list of 140 cities for the purpose of show¬ 
ing a cross section of the current urban incidence of the communicable diseases listed in the table. 


State and city 


Data for 90 cities: 
6-year average. 
Current week. 


Maine: 

Portland. 

New Hampshire: 

Concord. 

Manchester-—. 

Nashua. 

Vermont- 

Barro. 

Burlington. 

Rutland. 

Massachusetts: 

Boston.. 

Fall River.. 

^orcSer.. 

Rhode Island: 

Pawtucket_ 

Providence_ 

Connecticut: 

Bridgeport_ 

Hartford.. 

Now Haven—. 

New York: 

Buffalo.. 

New York_ 

Rochester.. 

Syracuse_ 

New Jersey: 

Camden.—. 

Newark.. 

Trenton. 

Pennsylvania: 

Philadelphia- 

Pittsburgh_ 

Reading. 

Scranton. 

Ohio: 

Cincinnati_ 

Cleveland. 

Columbus. 

Toledo. 

Indiana: 

Anderson_ 

Port Wayne— 
Indianapolis— 

Muncie. 

South Bond.— 

Terre Haute_ 

Illinois: 

Alton_ 

Chicago. 

Elgin. 

Moline.— 

Springfield— 

MichW: 

Detroit_ 

Flint__ 

Grand Rapids 
Wisconsin* 

Eenosha_ 

Madison. 

Milwaukee.... 

Racine. 

Superior_ 


Iph- Pneu- Small- Tuber- JTJ'.i Deaths 

oria- ales monto im culosla oil 

CaacaDoatha “s” ““““ SaM Soa 
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City reports for week ended May 4t ^^4 ^—Continued 
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City reports for week ended May J), 1940 —Continued 


May 24, 1940 



State and city 


New Hampshire: 

Nashua. 

Massachusetts: 

Boston__ 

Khode Island: 
Pawtucket. 
Providence 
New York: 
Bufiblo 
New Ywk 
Ohio: 

Toledo-_ 

Michiean: 
^D^roit_ 


MenlnKOcooous 

meningitis 




BneejihaUti^ epidemic or Oases: San Francisco, 2. 

JPeIfo^a.~-Ca8es: Charleston, S. 0.. 2; Savannah, Miami, 1. 

Sabiee {n man.—Deaths: Pittsburm, 1. 

Typhtu /COST.—Oases: New York,^,* Atlanta, 1; New Orleans, 1. Deaths: Atlanta, 1. 






















































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Week ended April 20, 1940 .— 
During the week ended April 20, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


Disease 

Pi Inc© 
Edward 
Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 


British 

Colum¬ 

bia 

Total 

f^orehrospfuel mflTifnoitrfR 




4 

3 



^■1 


8 

Chickenpox-,-. 


i 

4 

233 

352 

34 

14 

7 

54 

699 

T'lpiif'hAtfa _ 



2 

14 

1 

6 


2 


25 

Pvfifinfi»ry __ 




1 






1 

Iniliienza __ 


24 

nmm 

■■I 

187 

mm 



7 

219 

T\.rA;j..les 


16 


Bnpl 



269 

imiH 

114 

1,774 

Mumps_ 


2 



384 

mm 

50 

■n 

15 

526 

Pneumonia_ 


19 


umii 

17 

■y 

6 


4 


Pol lotn-vj-l ills 



BHHH 







1 


umiiiii 

28 

6 

195 

143 

22 

9 

15 

5 

423 

Tuberculosis _ 


6 

8 

58 

49 

2 




123 

Typhoid and paraty- 
nnold fever _ 

^H| 


14 

5 

2 

6 

1 



27 

Wnooping cough. 

■Bl 

42 


103 

129 

56 

69 

9 

24 

422 


ITALY 

Communicable diseases—4 v^eeks ended January 28, 1940. —During 
the 4 weeks ended January 28, 1940, cases of certain communicable 
diseases were reported in Italy as follows: 


Disease 

Jan. 1-7 




.AnfliriiT _ _ __ 

6 

9 


11 

44 

237 

552 

14 

1 

Oerftbrn«pioftl meriiTigltiS - , 

27 

48 

nhickonpov " _ _ . . 

290 

347 


DlphvhArla , 

584 

610 

D;^Titpry famrebio) - ^ ^ ^ 

9 

18 

Pysentpri-(bftcniery)-- 


Hookworm dUfepse-V- _ _ ^ ^ 

mmmgm 

29 


15 

2 

TjPtbn.rfrlonTir>flphftlitlq _. - 


1 


Mea^flPfl “ 



950 

244 

2ft 

Mumns 





24 
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JAMAICA 

Communicable diseases—4 iveeks ended April IS, 1940. —During the 
4 weeks ended April 13, 1940, cases of certain communicahlo diseases 
were reported in Kingston, Jamaica, and in the island outside of 
Kin g ston, as follows: 


Disease 

Kingston 

other lo¬ 
calities 

Disease 

Kingston 

Other lo¬ 
calities 

ObfftlrAnpoT _ 

6 

15 

PuerpATftl fflvfip 


3 

Pipht.hftHa 

6 

3 

Spiirlftt fflvftr. . _ 

1 

3 

Tlvaenterv _ 


22 

Tuberculosis_ 

17 

73 



1 

Typhoid ffiVM* 

8 

60 


■B 

8 





REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 

Note.— A cumulative table giving current information regarding the world prevalence of quarantinablo 
diseases appeared in the Public Health Reports of April 29,1940, pages 745-740. A similar table will 
appear in future issues of the Public Health Reports for the last Friday of each month. 

Pla^e 

Hawaii Territory—Island oj Hawaii—Hamakm District—Hama- 
km Mill Area. — k rat found on April 17, 1940, near Paauilo, and 
another rat found on April 18, 1940, in Kukaiau, both in Hamakua 
Min Area, Hamakua District, Island of Hawaii, T. H., have been 
proved positive for plague. 

Smallpox 

Ecuador—Guayaquil (vicinity of). —During the week ended May 
4, 1940, 1 case of smallpox was reported in a town in the vicinity of 
Guayaquil, Ecuador. 

X 
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PREVALENCE OF POLIOMYELITIS IN THE UNITED STATES 

IN 1939 

By 0 . C. Datteb, Epidemiologist, DistHet of Colunibia Health DeparimctU 

In 1938 an unusually low incidence of poliomyelitis was recorded 
in all sections of the United States, during which time 1,705 cases 
(1.3 per 100,000 population) were reported and 487 deaths (0.4 per 
100,000 population) were registered. In contrast to this low inci¬ 
dence of the disease in 1938, there was a sharp increase in the niunber 
of cases reported in 1939, 7,331 cases (preliminary figure) or a rate of 
6.6. In 1939 the distribution of the disease was characterized by a 
niunber of localized outbreaks in various sections of the country in 
addition to a fairly widespread occurrence in the Mountain States. 
As indicated in table 1, there were four States in which the case rate 
was 20 or more per 100,000 population, namely. New Mexico (26.1), 
South Carolina (23.9), Arizona (22.4), and Minnesota (20.5). Three 
States had case rates between 15 and 20, namely, Michigan (19.1), 
Utah (19.0), and California (16.6). In 1939 a total of 16 States re¬ 
ported rates in excess of the maximum (4.3) recorded in 1938. 

The distribution of poliomyelitis cases by counties for 1939 is 
shown in the accompanying map (fig. 1) in the preparation of which 
the same scale of rates was used as in previous reports (f, 2 ). This 
map clearly shows the location of the areas in which the incidence 
was high. The most extensive area included a group of counties in 
Arizona, Utah, New Mexico, Colorado, and northwestern Texas. 
The second largest area extended across central Minnesota and in¬ 
cluded a few counties in northeastern South Dakota. Smaller groups 
of counties in which the incidence was high were located in Michigan, 
New York, South Carolina, Kentucky, Iowa, and south central 
California. Two adjoining counties in New Jersey, and Philadelphia, 
Pa., comprised a very small area in which the incidence of poliomye¬ 
litis was moderately high. In these 9 areas 56 counties had case 
rates of 40 or more per 100,000 population, and 43 had rates ranging 
between 30 and 40. In 7 of these areas of high rates one or more 
counties had excessively high incidence, i. e., a rate of 100 or more, as 
shown in table 2. Seven of the 13 counties in which the rates exceeded 

221746'—40-(955) 
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100 Ti’-ere located in the Mountain section but 4 of those had small 
populations and reported only a few cases. In 9 of the 13 counties 
listed in table 2 there had been relatively few cases reported in the 
6-year period immediately preceding 1939, and in the remaining 4 
none had been reported. These 13 counties as a group have pre¬ 
dominantly rural populations. However, three of them contained 
cities of 10,000 or more population according to the 1930 census, 
namely. Charleston in Charleston County, S. C., St. Cloud in Stearns 

Table 1. —Poliomyelitis case rates and death rates per 100,000 population by States, 

1935-39 


Ooso rates 


Death rales 


Division and State 


United States.. 

New Enfi:land States: 

Maine.. 

New Hampshire. 

Vermont ... 

Massachusetts.. 

Rhode Island.. 

Connecticut.. 

Middle Atlantic States: 

Now York.. 

New Jersey. 

Pennsylvania. 

East North Central Stales: 

Ohio.-. 

Indiana. 

Illinois. 

Michigan.. 

Wisconsin. 

West North Central States: 

Minnesota. 

Iowa.. 

Missouri. 

North Dakota. 

South Dakota. 

Nebraska.. 

Kansas.. 

South Atlantic States: 

Delaware.. 

Marjland. 

Disti let ol Columbia. 

Virginia. 

West Virginia. 

North Carolina. 

South Carolina.. 

Coorgia. 

Florida... 

East South Central States: 

Kentucky. 

Tonnobsco. 

Alabama. 

Mississippi. 

WfcSt 6 uth Central States: 

Arkansas. 

Louisiana.. 

Oklahoma.. 

Texas.. 

Mountain States: 

Montana... 

Idaho__ 

Wyomln?.. 

Colorado.. 

New Mexico. 

Arirona. 

Utah. 

Nevada . 

Pacific States; 

Washlzigton_ 

Oregon - 

California—__ 


1935 

1936 

1937 

1938 

1939 

1035 

1936 

1937 

8.6 

3.6 

7.3 

1.3 

5.6 


0.6 

1.1 

19.0 

5.0 

16.1 

1.7 

.5 

1.7 

.4 

2.0 

0.6 

.8 

4.9 

.2 

.8 

2.2 

.2 

.2 

17.7 

2.1 

7.0 

2.3 

8.4 

1 9 


■rai 

32.0 

1.3 

7 9 

.4 

1.7 

1.4 

.3 

.6 

51.6 

.7 

3.2 

.9 

.4 

3.4 

.1 

.1 

23.4 

.9 

6.2 

1.2 

1.6 

1.6 

.4 

.7 

22 2 

1.5 

4.9 

1.1 

8 0 

1.1 

.2 

.5 

11 8 

.6 

8.6 

.9 

5.3 

.8 

.2 

.5 

2.2 

1.3 

3.3 

.8 

4.2 

.3 

.2 

.4 

1.3 

6.1 

7.9 

.8 

2.3 

.5 

.8 

1.0 

1 4 

1 6 

4 2 

.4 

1.6 

.3 

.5 

.9 

3.0 

8.8 

9 0 

1.4 

2.4 

.5 

■SI 

l.l 

13 0 

3.2 

9.0 

1.2 

19.1 


.5 

1.2 

2.2 

1.5 

11.4 

1.7 

3.8 

.2 

.2 

1.3 

3 6 

1 2 

12 6 

1.6 

20.5 

.5 

.2 

1 9 

2.5 

3 0 

9.4 

1.5 

7.7 

.3 

.5 

1 0 

1,3 

2 7 

9.9 

.6 

.7 

.4 


1.9 

1.7 

2.7 

.0 

1 1 

1.9 

.4 

.4 

.3 

2 1 

1 0 

6.7 

4.0 

3.6 

.9 

.1 

1.0 

.0 

1.7 

16 0 

.7 

3.6 

.8 

.8 

,3.4 

1.5 

6.0 

12.9 

.0 

2.3 

.5 

.6 

1.8 

2.0 

.4 

3.1 

.8 

3.1 

.4 

.4 

.4 

6.4 

2.2 

4.8 

1.0 

1.6 

.3 

.2 

1.0 

14.3 

1.1 

4.8 

4 3 

3 0 

1.0 

.3 

.6 

23.7 

2.2 

2.4 

2.0 

1.8 

1.0 

.5 

.,5 

2.2 

3.4 

3,7 

.8 

3.5 

.7 

1.1 

1,1 

19.8 

1.5 

3.1 

1.4 

3. .3 

2.1 

.5 

.8 

2.1 

1.2 

1.2 

1.4 

23.9 

.7 

.9 

.7 

.8 

4 8 

2 7 

1.0 

3 1 

.6 

1 1 

.8 

1.0 

2.6 

1.8 

1.8 

4 .U 

.4 

.4 

.3 

11.5 

3 1 

4.4 

1 3 

5.9 

1.6 

1 2 

Blill 

3.2 

13.2 

4.4 

1.1 

l.l i 

mSa 

1.5 


2.1 

14.6 

2.9 

3.4 

1.6 

.5 

1.5 

■Itlal 

.8 

0.6 

21.0 

3.4 

1.3 

,6 

1.0 


.8 

2.7 

16.2 

1.6 

2,4 

.4 

.0 

HRI 

4.8 

1.6 

6.2 

2 0 

.9 

.6 

.4 


.5 

6.0 

1 S .1 

1.1 

2.2 

.4 

1.4 

2.8 

1.3 

1.1 

10.7 

1.0 

3.8 

.8 

.0 

2.1 

1.1 

2.6 

5.8 

2.6 

1.1 

.2 

.0 

1.1 

.9 

4.3 

3.0 

2.4 

7.2 

.6 

1.2 

1.0 

.9 

3.0 

16.7 

.4 

3.5 

.9 

.4 

2.6 

2.1 

6.3 

19.4 

1.8 

13.0 

1.1 

1.4 

8.7 

2.4 

7.4 

6.1 

2.6 

26.1 

.9 

1.7 

1.7 

6.1 

8.4 

6.8 

2.2 

22.4 

2.0 

1.2 

1,0 

2 1 

1.3 

6.4 

.8 

19.0 

.2 

.2 

1.7 

2.0 

2.0 

5.0 

0 

2.0 

0 

0 

1.0 

2.4 

4.7 

5.3 

1.1 

1.7 

.4 

wm 

.5 

4,6 

3.6 

G .0 

1.5 

5.2 

1.6 

.9 

.7 

13.7 

6.4 

11.5 

2.2 

16.6 

1.1 

.6 

1.3 


1038 


0.4 


.4 

0 

1.0 

.2 

.1 

0 


.4 

.1 

.5 

.4 

.8 

A 

.0 

.7 

.4 

1.1 

.7 

.0 

.9 

.8 

.6 

.0 

.7 

.6 

.2 

1.3 

.7 

.9 

.7 

0 

1.0 

.2 

.6 

.3 
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County, Minn., and Batavia in Genesee County, N. Y. Approxi¬ 
mately one-half of the cases occurring in the three counties were 
reported from the cities mentioned. 



Several large cities also reported outbreaks of poliomyelitis of 
varying severity. Buffalo, Camden, N. J., Detroit, and Minneapolis 
reported the highest incidence, between 30 and 60 cases per 100,000 
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Table 2.— Number of cases and case rates in certain counties in 1939 and 1934-38 


County 

Popula¬ 
tion 1930 

! 

Number of 
cases re- 
poited 
1930 

Case rate 
per 100,000 
iiopiil ition 
1039 

Number of 
cjsesie- 
1)01 ted 
19U-1938 

Average 
annuil case 
rate per 
100,000 
populatiou 
1934-1938 

Alcona County, Mich_ 

4 9S9 

11 

220 

1 

4 0 

Sleirns County, Minn.. 

62 HI 

ilH 

182 

5 

1 6 

fit City 

21 000 

47 

224 



Madison County,’Iowa ... 

14 331 

26 

181 

3 

0 4 

Oene®ee Coun+y, N Y.. 

44,408 

>80 

ISO 

6 

2 7 

■Rftf.wift City _ - _ - _ 

17,375 

42 

212 



Sutton County. Tet . 

2,807 

4 

179 

0 

0 

Charleston Countj, SC.. 

101,050 

»179 

177 

13 

2 5 

ChaTle«»ton City__-_ 

6^265 

100 

161 



Floyd County, Ky ... 

41 942 

78 

174 

0 

0 “ 

r>e Baca County, N Mex__ 

2,893 

4 

142 

2 

14 0 

Eoosevelt County, N Mex. 

11,109 

15 

135 

0 

0 

Carson County, Utah.. 

17 70S 

21 

129 

3 

3 4 

Curry County, N Mex ___ 

16 809 

18 

114 

8 

1 1 

San Juan County, Utah. 

3,496 

4 

114 

1 

6 7 

Grand County, Utah . 

1,813 

2 

no 

0 

0 


1 Includes cases m St Cloud 
> Includes ca&es in Batavu 
* Includes cases in Charleston City. 


population. Los Angeles, Philadelpliia, St. Paul, and Rochester, 
N. Y., had milder outbreaks in which the rates ranged between 10 
and 20. Each of the large cities listed above is located in the areas 
previously described. 

As in previous years there were also isolated counties located in 
various parts of the country where the case rates were 30 or more per 
100,000 population. In several of these counties in which the popu¬ 
lation is small, the occurrence of relatively few cases resulted in liigh 
rates. 

Although data by counties are not available showing the occuiTonce 
of poliomyelitis by weeks, the weekly telegraphic reports of States 
and cities to the Public Health Service indicate that there was con¬ 
siderable variation in the time when outbreaks occurred in different 
areas. In South Carolina it wtis noted that a few sporadic cases 
occurred as far back as November and December 1938. Tliis con¬ 
tinued tluough January, February, and March, but in April there 
was a marked increase in the number of cases reported in Charleston 
and the remainder of the State. The peak of the epidemic in Charles¬ 
ton occurred in the middle of May but tlie greatest number of cases 
for the remainder of the State was reported during the week ended 
June 24. The decline in the number of cases for the city and State 
was gradual rather than abrupt. In Los Angeles cases began to 
appear late in June but the peak was not reached until the weqk 
ended September 2. However, the greatest number of cases report^ 
in the State of California was for the week ended August 5. The 
outbreak b^an early in July in Detroit, and late in the month in 
Michigan, exclusive of Detroit. The peak of the outbreak was 
reported during the week ended August 26 in Detroit and a week 
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later in the remainder of the State. In the other areas of high in¬ 
cidence, the peaks of the outbreaks were reported in September and 
early October, except in Kentucky and Iowa where the largest number 
of cases was reported during the week ended October 21 in the former 
and November 11 in the latter. In Iowa a relatively large number of 
cases continued to be reported through December 1939, and January 
1940. 

The early appearance of large numbers of cases in South Carolina 
was not unusual in that section of the country, for in 1935 cases likewise 
were reported in fairly large numbers from North Carolina as early 
as April and May. In Michigan the 1939 outbreak appeared sever^ 
weeks earlier than in the 1931 or 1935 epidemics. However, in 
Kentucky the disease occurred several weeks later than in 1935. 
Thus during 1939 pohomyelitis cases were occurring in relatively 
large numbers in one locality after another over a period of 9 months, 
i. e., from April to December, inclusive. 

There was a marked variation in age distribution of poliomyelitis 
cases in different localities where epidemics occurred in 1939. For 
instance, in Charleston County, S. C., 68 percent of the oases were 
under 5 years of age (13 percent under 1 year) while in Genesee 
County, N. Y., only 14 percent were under 6 years (1.6 percent under 
1 year). In Detroit and Buffalo approximately 30 percent were 
under 5 years of age. The proportion of cases in the older age groups 
showed similar variations. In Charleston County 22 percent of the 
cases were 5 to 9 years of age, 5 percent were in the 10- to 14-year 
group and 4 percent were 15 years of age and over. In Genesee 
County, 25, 29, and 30 percent of cases were in the corresponding age 
groups, while in Buffalo the percentages were 41, 19, and 11, respec¬ 
tively. 

In Charleston County a much higher proportion of the cases among 
colored persons were under 1 year and 1 to 4 years of age than among 
white persons. The youngest case reported was a month-old colored 
infant which had a definite paralysis of the left leg. However, the 
high proportion of cases in the younger age groups in Charleston 
County in 1939 was not materially different from the distribution 
of cases reported in North Carolina in 1936. 

Data from a few areas, Charleston County, Buffalo, and Minnesota, 
indicate that case fatality rates were comparatively low in 1939, at 
least in the localities mentioned. The fatality rates varied between 
2.5 and 9 percent in these areas. 

Comparatively few States in their reports segregate paralytic from 
nonparalytic and abortive cases of poliomyelitis. The segrega¬ 
tion as to types is important for two reasons. First, a much better 
comparison of incidence by States or counties could be made by com¬ 
paring numbers of paralytic cases in one area with those in another area, 
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and similarly with nonparalytic cases. For instance, in 1939, 68 
percent of cases reported in Minnesota were paralytic and in Charles¬ 
ton Coxmty, S. C., 78 percent were paralytic cases. Another reason 
for segregation of cases as to type is becoming increasingly apparent 
to some public health oflScials and other investigators with the proof 
of the existence of other neurotropic virus diseases in many localities. 
The seasonal occurrence of the St. Louis typo of encephalitis and 
equine encephalomyelitis infections in man is almost identical with 
that of poliomyelitis, and mild cases of the former may easily bo 
diagnosed incorrectly when these diseases occur sporadically. The 
possibility of the existence of these newly recognized forms of neuro- 
tropic virus infections must also be bomo in mind when making a 
diagnosis of the abortive form of poliomyelitis. 

During 1939 the results of several investigations on poliomyelitis 
were published, th6 most important of these studies being that of 
Armstrong (S, 4). He was able to infect the eastern cotton rat, 
Sigmodon hispidus hispidus, with a strain of poliomyelilis virus 
obtained from the brain of a fatal case which occurred in Lansing, 
Mich., in 1937. Successful transmission 'was obtained by intracere¬ 
bral inoculation after a fourth monkey passage of the virus. Not 
only has Armstrong been able to maintain this virus through more than 
50 passages in the cotton rat, but he also has been able to infect 
white and house mice with the same strain. Unlike the monkey, in 
which the infection can be produced by nasal instillation of virus, the 
cotton rat and mice have been refractory to infection except by 
intracerebral inoculation of the Lansmg strain. The importance of 
Armstrong’s discovery lies in the fact that laboratory studies on polio¬ 
myelitis on a much larger scale will be made possible at a much lower 
cost than has been possible whm monkeys were the only animals 
available for expeiimental purposes. 

During the epidemic of poliomyelitis in Charleston, S. C., Paul, 
Trask, and Culotta (6) obtained samples of sewage from an area in 
which the hospital used for isolating poliomyelitis cases was located, 
and they were able to recover the virus from these specimens, 
Kjramer, Gilliam, and Molner (6) reported the recovery of the virus 
from the stools of 3 out of 12 healthy contacts of poliomyelitis cases 
occurring in an institution in Detroit, and also from the stools of 2 
out of 3 children who were classified as abortive cases. Silverman (7), 
in a personal communication, stated that the presence of the vinis 
was demonstrated in the stools of 3 cases of poliomyelitis in an insti¬ 
tutional outbreak in Syracuse, where a total of 6 cases was reported 
in March and April of 1939. 

Although previous studies have demonstrated the presence of 
poliomyelitis virus in the stools of patients, particularly mild and 
abortive cases, these recent reports seem to indicate a much 'wider 
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distribution of the virus than heretofore suspected. However, there 
have been no studies made in which the virus was recovered from the 
stools of apparently healthy persons living in a community where the 
disease is either absent or occurring sporadically. These reports on 
the recovery of the virus from the stools of mild cases and contacts, 
and from sewage obtained from an epidemic area, have not thrown 
any new light on one of the unsolved problems in the epidemiology of 
the disease, namely, the mode of transmission. Although experi¬ 
mental evidence has, according to several investigators {8, 9, 10), 
tended to question the validity of the most commonly accepted belief 
that the virus gains entrance into the human body through the nasal 
passages, none of the recent studies has been inconsistent with the 
theory of transmission of infection by direct contact with cases and 
carriers. 

The morbidity data on poliomyelitis by counties used in the prepa¬ 
ration of the map accompanying tliis report were taken from the 
files of the Division of Sanitary Keports and Statistics of the Public 
Health Service. Special thanks are due Mr. H. G. Eubank and his 
staff for making these data available. Acknowledgment is also made 
to Dr. E. L. Stebbins, New York State Department of Health, Dr. 
0. McDaniel, Minnesota Department of Health, and Dr. E. E. 
Fronezak, Health Commissioner of Buffalo, for supplying information 
for this report. Dr. A. G. Gilliam, National Institute of Health, 
permitted the use of certain data from his files for Charleston County, 
S. C. 

BEFBBENCEIS 

(j() Daiier, C. C.; Studies on the epidemiology of poliomyelitis. Pub. Health 
Bep., 63: 1003-1020 (1938). 

(£) Dauer, C. C.: Prevalence of poliomyelitis in the United States in 1938. 
Pub. Health Rep., 54: 857-862 (1939). 

(6) Armstrong, Chailes: The experimental transmission of poliomyelitis to the 
oastom cotton rat, Sigmdm htsvtdus hisptdus. rub. Health Hep., 
64:1719-1721 (1939). 

(4) Armstrong, Charles: Successful transfer of the Lansing strain of poliomyeli¬ 
tis virus from the cotton rat to the white mouse. Pub. H^th Hep., 
54: 2302-2306 (lOSOV 

(6) Paul, J. R., Trask, J. D., and Culotta, C. S.: Poliomyelitis virus in sewage. 

Science, 90: 258-259 (1939). 

(€) Kramer, S. D., Gilliam, A. G., and Molner, J. G.: Recovery of the virus of 
poliomyelitis from the stools of healthy contacts in an institutional out¬ 
break. Pub. Health Rep., 64: 1914r-1922 (1939). 

(7) Silverman, A. C.: Personal communication. 

(8) Paul, J. R., and Trask, J. D.: Recent developments in the epidemiology of 

poliomyelitis. Now International Clinics, 3; 59-63 (1939). 

(9) Kramer, S. D., Hoskwith, B., and Grossman, L. H.: Detection of the virus 

of poliomyelitis in the nose and throat and gastrointestinal tract of human 
beings and monkeys. J. Exp. Med., €9: 49-67 (1939). 

(10) King, L. S.: Some problems in the pathology of neurotropic viruses. J. 
Am. Med. Assoc., 113: 1940-1946 (1939). 



May 81,1940 


962 


THE COURSE OF DISABLING MORBIDITY AMONG INDUS¬ 
TRIAL WORKERS, 1921-38 ^ 

By William M. Gafafeb, Semor Staiisticiariy United States Public Health Service 

Dul’ing the past few years industry has become increasingly inter- 
eslod in the keeping of records of absenteeism, realizing more and 
more that it is necessary to know something of the magnitude and 
nature of the problem of illness in industry before any measurable 
progress can bo made in the protection and improvement of the health 
of the working population. It is, therefore, particularly appropriate 
to present an historical paper based on industrial morbidity records. 

It is appropriate also to recall the remarks published almost a 
quarter of a century ago by a committee under the chairmanship of 
Sir George Newman. In referring to indications of sickness the com¬ 
mittee wrote, “Every case of lost time or absence calls for inquiry. 
It should be properly recorded. A study of such records is certain to 
disclose the existence of adverse influences or circumstances, today 
unsuspected, which may denote the beginning of sickness^' (Jf). 

For many years the Division of Industrial Hygiene of the National 
Institute of Health has stimulated the keeping of records tlmough 
appropriate committee memberships, contacts with those interested, 
and pertinent publications. Of the various publications on industrial 
absenteeism from the Division, reference is made to the quarterly 
contributions to the Public Health Reports on disabling morbidity 
among industrial workers, since the present paper and the quarterly 
reports oi’e based upon data from the same source. 

The quarterly reports on disabling morbidity have appeared for 
approximately 20 years and arc based on the reported experience of 
the memberships of industrial sick benefit organizations comprising 
mutual sick benefit associations, group insurance plans, and company 
relief departments. It is important to recognize that data of this 
type have a number of inherent limitations, which have been referred 
to in some detail in recent studies 3), These limitations, among 
others, have to do with the exclusion from membership of workers en¬ 
gaged in certain occupations, or because of age, presence of certain 
chronic diseases, and particular physical defects found at examination 
at the time of application for membership. While all of the sick 
benefit organizations do not subscribe to all of the limiting factoi-s 
referred to, nevertheless the memberships may be considered, to some 
extent, selected groups. 

In connection with factors probably imposing limitations upon the 
data it should be mentioned that the time period selected for study, 

I From the Di\ ision of Indu’itnal Hygiene, National Institute of Health 

Read before the Annual General Motois Medical Conference, November 2,1980, at Dasrton, Ohio. This 
paper appeared with some minor changes m Industrial Medlcme, February 1940 
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namely, the years 1921 through 1938, was unique in that it contained 
an economic depression characterized chiefly by xmcmploymcnt of 
extraordinary magnitude. Briefly, this unemployment was reflected 
in the memberships of the sick benefit organizations not only by 
decreases in size but also probably by changes in relative constitution 
with respect to certain factors. 

With regard to the geographic location of the industries, none was 
situated in the South or in the far West. 

With the recognition of the typo of data available it is purposed in 
the present paper to show the course of disabling morbidity during 
the period 1921-38 as determined by reported cases of sickness and 
nonindustrial iniurics among the memberships of various industrial 
sick benefit oi^anizations. In particular, the time changes in mor¬ 
bidity will be measured in terms of the average annual frequency of 
cases causing disability for 8 consecutive calendar days or longer 
and attention will be directed, among other things, to sox differences 


tSSSSSS males 


ALL CAUSES 

SICKNESS 

RESPIRATORY DISEASES 

NONRESPIRATORV DISEASES 

NONINDUSTRIAL INJURIES 


ANNUAL NUMBER OF CASES PER 1,000 
__50 100 ISO 


ISOS 
9S I 


136 7 
69 I 


63 0 
37 9 


66 7 
45 I 



I I 9 H 
I i.oBSm 


Figure l —Annual munbor of ca&os por 1,000 workois causing disability lusting K culeniUi days or longer, 
according to broad cauoO groups, malob and fonuilob coinpuied, 1021 inelusivo 


specific for broad cause groups, and differences among industriEil 
groups with respect to cause. 


ANALYSIS OF THE DATA 

The available data for the 18 years represent 2,652,759 years of 
exposure for males and 238,240 years for females. The male exposure 
may be classified according to industrial groups, as follows: Iron and 
steel, 1,144,326 years (43 percent), public utilities, 560,638 years (21 
percent), and miscellaneous, 947,795 years (36 percent), the last 
comprising industries making chemicals, plumbing fixtures, electrical 
equipment, paper, paper novelties, timepieces, hats, underwear, flour, 
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soap, and certain other products. For statistical purposes the 18 
years have been grouped into the 6 tricnnia. 

Sex differences by broad cause groups, 19M-S8 .—^Among other things 
table 1 shows for males and females the annual number of cases per 
1,000 employees accordii:® to broad cause groups. Thus the annual 
rate for all causes with respect to cases that began during 1921-38 
among females is 150.6, while the corresponding rate for males is 96.1. 
These rates and the corresponding ones for broad cause groups are 
presented graphically in figure 1. It will bo observed that, with the 
exception of the rates for nonindustrial injuries which show only a 
slight sex difference favoring the males, all of the rotes for the females 
are definitely greater than the corresponding ones for the males, the 
percentage excess in each instance being more than 50 percent. 

Table 1. —Frequency of sickness and nonindusirial injuries causing disability 
lasting 8 comecuiive calendar ^ys or longer by broad cause groups according to 
iriennium in which cases began^ male and female employees in various industries, 
IBS 1-88, inclusive 


Triennium In which cases 
began 

Sickness 
And non- 
indnstrinl 
injuries ^ 

Non- 

industrial 

injuries 

Sickness I 

Pesplra- 
tory dis¬ 
eases 

Nonre- 

spiratory 

diseases 

111- 

deflned 
and un¬ 
known 
causes 

Total 
person- 
yOQTS of 
member¬ 
ship 


Annual number of cases per 1,000 males 

1921-88_ 

96.1 

11.0 

85.1 

37.9 

46.1 

2.1 

2,662,750 

1921-23. 

9il 

. 8,3 

85.8 

40.8 

42.7 

2.3 

222,460 

1924-26. 

104.6 

10.6 

94.0 

44.2 

47.5 

2.3 

347,682 

1927-29. 

109.8 

11.6 

98.2 

46.2 


1.7 

623.473 

1930-32.. 

96.4 

12.4 

83.0 

34.8 

46.2 

2 0 

624,887 

1983-35. 

81.8 


70.2 

27.6 

40.9 

1.8 

484,805 

1936-38. 

9a8 

11.5 

79.3 

83.6 

48.1 

2.6 

660,062 


Annual number of cases per 1,000 females 

1921-88_ 

me 

11.9 

138.7 

63.0 

68.7 

7,0 

238,240 

1921-23_ 

139,5 

8.0 

131.5 

63.7 

63.8 

14.0 

21,047 

1924-26. 

169.4 

10.9 

148.5 

67.6 

71.6 

9.3 

47,704 

1927-29. 

167.3 

12.8 

154.5 

76.6 


6.4 

87.630 


165.2 

13.9 

141.3 

61.8 

74.8 

4.7 

30,374 

1933-85. 

139.9 

12.8 

127.1 

61.6 

71.7 

3.9 

45.280 

1936-38_ 

142.1 

12.6 

120.5 

68.0 

67.0 

16 

47,306 


Batio of female rate to male rate 

1091^_ _ 

L57 

L08 

1.63 

1.66 

1.62 

3.33 


192l-23_ _ __ _ 

L48 

.96 

1.53 

1.66 

1.20 

6.09 


, L*y y 1 MMB IHN MPtM 11111111 

1JS2 

1 na 

1.J8 

USS 

"LM 




1.52 


1.67 

1.63 

L46 

8.18 



1.63 


1.70 

1.78 

1.62 

2.36 


[ 1 iBip 1 liHi 1111 i 111 

1.71 


LSI 

1.87 

1,76 

2.17 



L56 


1.63 

1.73 

1.66 

1.73 




HIM 







> lodtistiial Injuries and venereal diseases are not Included* 


Sex diferenees by broad cause groups and triennw ,.—^The observation 
that the frequency rates covering the entire time period were greater 
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among the females than among the males raises the question of how 
the rates behaved dui'ing the time period, for example, by trieniiia. 
Table 1 presents those data and figure 2 shows them graphically. It 
will be soon that again with tho exception of nonindustrial injuries 
the froqucncios for the females are definitely greater than those for 



1921-1923 t924-l92S 1927-1929 1930-1932 1933-1935 1936-1938 

TRIENNIUM IN WHICH CASES BEGAN 

Figure 2.—Annual number of cases per 1,000 workers caasinp disability lasting 8 calendar days or longer 
according to broad cause groups, by trienniiun in which cases began, males and females compared, 
1921-38, inclusive. (Vertical logarithmic scale.) 

the males, the lowest of all the triennial rates for any cause group 
among the females being greater than tho highest triennial rate shown 
by tho corresponding cause group among tho males. 

Of interest is the minimum shown by tho triennial respiratory rate 
for 1933-*35 among both sexes. It wiU be noted that the size of the 
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rate is sufficiently small to be reflected in the curves for all sickness as 
well as for all causes. Of considerable interest also are the trends of 
the frequencies. When straight trend lines are fitted by hand to the 
various curves representing the cause groups it wiU be observed that 
for all causes the trends for both sexes decrease slightly. With respect 
to the nonrespiratory group the males show a slight downward trend 
while the trend for the female workers appears to increase slightly. 
The lines representing the movement of all sickness, that is, all causes 
without nonindustrial injuries, show a downward trend which is more 
in evidence among the males, the principal deteimining factor of 
movement being the respiratory group with its downward trend for 
the females and the pronounced downward trend for the males. The 

■— ALL CAUSES 

-———SICKNESS —--- NONRESPIRATORY DISEASES 

— RESPIRATORY DISEASES ..- NONINDUSTRIAL INJURIES 



PiouBB 8.-'Eatio Of female rate to male rale, according to broad cause gioups, by Inenmum m which 
cases began, 1921--3S, inclusive (“Bate” ref^ to the annual number of cases per 1.000 workers causing 
disability lasting 8 calendar days or longer ) 

group, nonindustrial injuries, on the other hand, shows an upward 
trend among females as well as males, corresponding triennial fre¬ 
quencies showing only small sex differences. 

Sex ratios ojfrequencies by broad cause groups and triennia, —^Atten¬ 
tion has been directed to the behavior of the frequencies by cause 
groups for each sex, and reference was made to the generally higher 
rates for the females. Sex differences may be further examined with 
the use of the ratio of the female frequency to that of the corresponding 
male frequency which ratio thus shows the variation of the female 
frequency in terms of that for the males. Such ratios are shown in 
table 1, and their time changes may be seen graphically in figure 3. 
Most striking is the peak corresponding to the triennium 1933-35, 
shown by all of the curves except that for nonindustrial injuries. 
This tri enni um, as indicated in the last section, showed TnmiTmmi 
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rates among males and females for the respiratory group of causes, 
which minima were reflected in the curves for all sickness as well as 
for all causes. Thus while the respective frequencies for males and 
females were at a minimum, the frequency for females was sufficiently 
greater than the corresponding one for males to produce a maximum 
ratio. 

The following will also bo observed: First, witli the exception of 
the ratio, 0.96, for nonindustrial injuries corresponding to the first 
triennium, all ratios are greater than 1. Second, the curves repre¬ 
senting the ratios corresponding to the 3 cause groups (respiratory 
diseases, nonrespiratory diseases, and noninduslrial injuries) are 
distinct in that they do not cross each other; for a particulai* triennium 
the respiratory ratio is largest, followed by the nonrespiratory ratio, 
and then by that of the nonindustrial injuries. And, third, the 
trends of the ratios for the 3 cause groups lise, those representing 
the respiratory and nonrespiratoiy causes almost at the same rate 
while the nonindustrial injmy trend rises more slowly. The 18 years' 
experience thus shows that not only were the frequencies for the 
females greater than those for the males with respect to the respiratory 
and nonrespiratory diseases and nonindustrial injuries (fii'st triennium 
excepted), but relative differences between corresponding frequencies 
showed a perceptible rise. This observation is of considerable interest, 
and particularly so in the instance of the respiratoiy group when it is 
recalled that the male and female trends for this group of causes 
showed a sensible decline. 

Frequencies among males by specific causes and triennia .—The avail¬ 
able data for males but not for females are sufficiently extensive to 
permit the examination of frequencies by cause. Rates for specific 
causes only will be examined since the previous sections deal with 
the broad cause groups. Table 2 gives the requisite rates, and a close 
inspection of their fluctuation from triennium to triemiium reveals a 
number of causes with upward or downward trends, some more 
pronounced than others. 

Causes showing dovmward trends are bronchitis, diseases of the 
pharynx and tonsils, pneumonia, respiratory tuberculosis, diseases 
of the stomach, diarrhea and enteritis, tlie rheumatic group,^ neuras¬ 
thenia, nephi'itis, diseases of the skin, and cancer. 

Those causes showing an upward trend are appendicitis, and diseases 
of the circulatory system. 

Causes apparently showing a reasonably level trend are influenza 
and grippe, hernia, and infectious and parasitic diseases. 

The minimum morbidity, which occurred in lOSS-SS, is shown by 
bronchitis, diseases of the pharynx and tonsils, influenza and grippe, 

> The rheumatic group mdudes Rheumatism, acute aod chrome, neuralgia, neuntis, and sciatica, and 
diseased of the organs of locomotion except diseases of the joints 
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Table 2. —Frequency of sickness and nonindustrial injuries causing disabilUy 
lasting 8 consecutive calendar days or longer hy triennium in which cases began 
according to canse, male employees in various industries, 1921-38, inclusive 


Cause (Numbers In pnrenthwe" are disease 
title numbers from tbe International List 
of the Causes- of Death, 1929} 


Sickness aud nonindustrial Injuries L. 

Nonindustrial injuries. 

Sickness.. 


Resp^tory diseases. 

Bronchitis, acute and dironic (106). 
Diseases of the pharynx and ton¬ 
sils (115a).. 

Influenza and grippe (11).. 

Pneumonia, all forms (107-109). 

Tuberculosis of the respiratory sys¬ 
tem (23).. 

Other respiratory diseases (104, 106, 
110-114). 


Dlge<?tive diseases. 

Diseases of the stomach, except 

cancer (117,118). 

Diarrhea and enteritis (120). 

Appendicitis (121).. 

Hernia (122a). 

Other digestive diseases (liSb, 116, 
122b-129). 


Nonrespiratory-nondigestive diseases .. 
Infectious and parasitic diseases 

(1-10, 12-22, 24-33, 36-44). 

Rheumatism, acute and chronic 

(66, 67). 

Neuralgia, neuritis, sciatica (87a)... 
Neurasthenia and the like (pcurt 

of 87b). 

Other diseases of the nervous sys¬ 
tem (78-85, part of 87b). 

Diseases of the heart (90-96). 

Other diseases of the circulatory 

system (96-103). 

Nephritis, acute and chronic (130- 

132). 

Other diseases of the genitourinary 

system (133-139). 

Diseases of the sk»n (151-153). 

Diseases of the organs of locomo¬ 
tion except diseases of the Joints 

(156b)... 

Cancer, nil sites (45-63). 

All other diseases (64, 55, 58-77, 88, 
89, 140-160, 164-15Ga, 157, 162).... 

Ill-defined and unknown causes (200)_ 

Number of person-years of membership_ 


Triennium In which cases began 

Average, 

oU 

triennia 

1921- 

1923 

1924- 

1920 

1927- 

1929 


1933- 

1935 

1930- 

1938 

94.1 

104.6 

109.8 

95.4 

81.8 

00.8 

90.1 

8.3 

10.0 

11.6 

12.4 

11.6 

11.5 

11.0 

85.8 

94.0 

98.2 

83.0 

70.2 

79.3 

85.1 

40.8 

44.2 

46.2 

34.8 

27.5 

33.6 

37.9 

5.5 

5.8 

6.7 

3.9 

3.3 

4.6 

4.8 

5.6 

6.8 

6.5 

6.2 

4.4 

4.0 

5 6 

18.8 

21.8 

212 

18.1 

12.7 

16.5 

18.5 

3.4 

8.2 

3.3 

2.2 

2.0 

2.6 

2.8 

1.7 

1.4 

1.3 

1.0 

•» 

.8 

1.2 

5.8 

5.2 

5.2 

4.4 

4.2 

5.2 

5.0 

12.6 

14.2 

16.1 

13.9 

12.5 

13.6 

13.6 

4.1 

5.0 

4.8 

4.3 

8.4 

4.0 

4.2 

1.9 

1.7 

1.4 

1.2 

1.1 

1.2 

1.4 

3.0 

3.6 

4.4 

3.7 

8.7 

4.1 

3.8 

1.6 

1.4 

1.7 

1.8 

1.4 

1.6 

1.6 

1.9 

2.6 

2.8 

2.9 

2.0 

2.7 

2.6 

30.2 

33.3 

35.2 

32.3 

28.4 

29.5 

31.5 

2.4 

3.1 

3.4 

3.3 

2.5 

2.3 

2.8 

5.0 

6.2 

6.1 

5.4 

4.3 

4.0 

5.2 

1.8 

2.1 

2.3 

1 

22 

1 

2.1 

2.2 

2l1 

1.7 

1.7 

1.4 

1.3 

.9 

1.1 

1.4 

.5 

.8 

1.0 

1.1 

1.4 

1.1 

1.0 

1.8 

1.7 

2.1 

2.2 

2.2 

2.5 

2.0 

2.3 

2.4 

2.9 

8.0 

2.7 

3.1 

2.7 

.8 

.7 

.8 

.7 

.6 


.7 

1.7 

2.0 

2.2 

2.3 

2.4 

2.3 

2.2 

3.6 

3.6 

4.4 

8.2 

2.6 

3.0 

3.4 

3.0 

3.4 

8.8 

3.4 

2.7 

2.9 

3.2 

.6 

.7 

.5 

.0 

.5 

.5 

.5 

5.6 

4.9 

4.8 

3.6 

3.6 

4.0 

4.8 

2.3 

2.3 

1.7 

2.0 

1.8 

2.6 

2.1 

222,460 

347,682 

523,473 

624,387 

484,805 

550,052 

1 2,652,759 


1 Industrial injuries and venereal diseases are not included. 


pneumoma, diseases of the stomach, hernia, neurasthenia, and diseases 
of the skin. 

Freguendes among males according to broad coAise groups and certain 
selected causes by industrial group and triennium. —Thus far the data 
have been examined without reference to specific industries. The 
question arises of how closely the frequencies for specific industries 
follow the trend for all industries combined. The magnitude of the 
available data makes it possible to classify the cooperating industries 
into three broad groups, namely, iron and steel, representing 43 per- 
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cent of the total male membership, public utilities, representing 21 
percent, and miscellaneous industries, representing 3G percent. For 
each industrial group the time changes in the frequencies will bo ex¬ 
amined for tlie broad sickness groups and for certam selected causes, 


-ALL INDUSTRIES ——--PUBLIC UTILITIES 

-IRON AND STEEL .MISCELLANEOUS INDUSTRIES 




TRIENNIUM IN WHICH CASES BEGAN 

FtouRE 4.—Annual number of cases per 1,000 males causing disability lasting 8 calendar days or longer, 
according to broad cause groups and certain selected causes, by industrial group and trionnium in which 
cases began, 1921-38, inclusive. (\‘ertical logarithmic scale.) Note that in the instance of respimtory 
tuberculosis the points for “all industries” and “miscellaneous industries” coincide In the Irtennia 
1933-35 and 1936-38. 


including pneumonia, respiratory tuberculosis, rheumatic diseases, 
and diseases of the circulatory system (including diseases of the heart). 
Table 3 presents the pertinent data and figure 4 shows them graphi- 
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Table 3. —Frequency of sickness and nonindustrial injuries^ classified according to 
broad cause groups and certain selected causesj causing disability lasting 8 coun 
secutive calefidar days or longer by triennium in which cases began according to 
industry, male employees^ 1921-88, inclusive 



Annual number of cases per 1,000 

Ratio to rate for 192H938 

Industry 

I 

I 

1 

03 

1 

§ 

00 

§ 

1 

i 

1 

§ 

i 

1 



i 



i 


s 


n 

k 


i 



^ 1 

fH 







tH 



tS 

rH 


Sickness and nonindustrial injuries 

All Industries_ 

96.1 

94.1 

104.6 

109.8 

95.4 

81.8 

90.8 

0.98 

1.09 

1.14 

\ 

0.99 

0.86 

0.94 

Iron and steel. 

89.8 

78.2 

80.9 

104.8 

94.3 

77.2 

87.7 

.87 

.90 

1.17 

1.05j 

.86 

.98 

Public utilities. 

102.3 

114.7 

116.2 

107.9 

96.1 

88.3 

96.7 

1.12 

1.13 

L05 

.941 

.86 

.94 

Miscellaneous Indus- 














tries. 

99.8 

93.6 

116.6 

120.6 

96.1 

83.3 

928 

.94 

1,17 

1.21 

.96^ 

1 

.83 

.94 


Sickness 

All industries_ 

86.1 

86.8 

94.0 

98.2 

83.0 

70.2 

79.3 

LOl 

1.10 

.15 

0.98 

0.82 

0.93 

Iron and steel. 

78.0 

71.8 

72.6 

93.1 

80 9 

64.7 

74.9 

.92 

.93 

1.19 

1.04 

.831 

.96 

Public utilities. 

93.0 

106.6 

106.2 

98 4 

86.5 

78.3 

86.7 

1.15 

1.14 

1.06 

.93 

.841 

.93 

Miscellaneous Indus* 












1 


tries_ 

87.7 

83.1 

103.6 

107.4 

83.0 

71.9 

83.0 

.95 

H8 

1.22 

.06 

.82 

.96 


1 Kespiratory diseases 

All industries_ 

37.9 

40.8 

44.2 

46.2 

34.8 

27.5 

33.6 

1.08 

1.17 

1.22 

1 

0.92j 

0.73 

0.89 

Iron and steel. 

83.4 

34.6 

33.6 

43.0 

329 

23.7 

31.3 

1.03 

1.00 

1.29 

.99 

.71 

.94 

Public utilities. 

43.4 

63.3 

61.9 

47,8 

39.1 

34.4 

37.2 

1.23 

1.20 

1.10 

.90 

.79 

.86 

Miscellaneous indus¬ 














tries_ 

88.3 

88.0 

48.0 

61.0 

34.1 

28.0 

35.9 

.99 

1.26 

1 

1.33 

.89 

.73 

.94 


j Nonrespiratory diseases i 

All fudustrlcs__ 

47.2 

46.0 

49.8 

62.0 

48.2 

42 7 

45.7 

0.95 

1.06 

1.10 

1.02 

0.90 

0.97 

Iron and steel. 

44.6 

37.3 

39.0 

60.1 

48.0 

41.0 

43.6 

.84 

.87 

1.12 

1.08 

.92 

.98 

Publit* utilities . 

49.6 

63.3 

64.3 

6a6 

47.4 

429 

49.6 

1.07 

1.09 

1.02 

.96 

.89 

LOO 

Miscellaneous indus¬ 














tries—. 

49.4 

46.1 

66.6 

’66.4 

48.9 

43.9 

47.1 

.91 

1.12 

1.14 

.90 

.89 

.96 


1 Pneumonia, all forms 

AB industries_ 

2l8 

a4 

8.2 

as 

2 2 

20 

26 

2.21 

1.14 

1.18 

0.79 

0.(71 

0.93 

Iron and steel. 

8.3 

6.0 

4.1 

4.0 

28 

22 

3.0 

1.62 

1.24 

L21 

.86 

.67 

.91 

Public utilities. 

2.2 

2.6 

26 

23 

1.9 

1.7 

22 

1.14 

1.14 

1.05 

.86 

.77 

1.00 

Miscellaneous indus¬ 














tries. 

2.3 

28 

3.0 

26 

1.7 

20 

24 

1.22 

1.30 

1.09 

.74 

.87 

1.04 


Tuberculosis of the respiratory system 



All industries._ 

1.2 

1.7 

1.4 

L3 

1 

1.0 

0.9 

0.8 

1.42 

1.17 

!i.08 

0.83 

(175 

0.67 

Iron and steel. 

1.1 

L4 

1.6 

1.4 

1.1 

.0 

.7 

1.27 

1.36 

1.27 

1.00 

.82 

.64 

FubUo uiilltiw.__ 

Misoellaneous indus¬ 

1.4 

26 

1.6 

1.6 

1.3 

.7 

1.0 

1.86 

1.14 

1.07 

.93 

.60 

.71 

tries._ 

LO 

1.1 

1.2 

1.1 

.8 

.9 

.8 

1.10 

1.20 

1.10 

.80 

.90 

.80 


»Indudes a small number of cases of fll-deflned and unknown riipgnorfH 
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Table 3. — Frequency of sickness and nonindusHal injuries^ classified according to 
* broad cause groups and certain selected causes, causing disability lasting 8 con* 
secutive calendar days or longer by triennium in which cases began according to 
industry, male employees, 1921-88, inclusive — Continued 


Industry 

Annual number of ciis(‘s per 1,000 

Ratio to rate for 1921-1938 

1021-1938 




1030-1932 

i 

i 

1936-1938 

2 

i 

§ 

1930-1932 

1933-1935 

i 

1 


Rheumatic diseases a 

All industries. 

10. C 


11.7 

12.2 

11.0 

g.i 

9.1 


1.11 

1.16 

1.05 

0.87 

0.87 

Iron and steel. 

11.1 

0.5 

10.0 


12.7 


9.6 



1.17 

1.14 

.90 

.86 


9.8 

11.0 

12.0 

9.9 

8.9 

8.2 

9.3 

1.12 

1.22 

1.01 

.91 

.84 

.95 















tries. 

ia2 

9.1 

13.0 

12.5 

10.3 

8.5 

8.4 

.89 


1.23 

1,01 

.83 

.82 


Diseases of tlio circulatory system (including diseases of the heart) 

All industries. 

4.7 

3.6 

4.1 

■ 

5.2 

4.9 

5.6 

0.77 

0.87 

1.06 

1.11 

1.04 

1.19 


4.5 

3.5 

3.5 

4.7 

4.8 

4.4 

4.7 

.78 

.78 

1.04 

1.07 

.98 

1.04 

B flPn 11 MU sfltlHHiRH 

5.3 

4.1 

4.5 

5.2 

5.2 

5.1 

6.9 

.77 

.85 

.98 

.98 

.96 

1.30 















• tries. 

5.2 

3.4 

4.4 

5.5 

5.4 

5.1 

6.2 

.66 

.85 

1.06 

1.04 

.98 

1.10 


Number of pcrson-yonrs of membership 

All industries--,_ 

2,652,759 

1 

222.460 347.582 

523,473 

524,387 

484,805 

550,052 







Trnn and stnflL ^ 

1,144,326 

76,066 

111,888 

262,752 

226,172 

200,691 

266,757 







Public utilifios_ 

560,6;^ 

62,^ 

89,637 

111, 105 

116,035 

86,357 

94 ; 090 







Miscellaneous Indus- 







tripm 

947,795 

83,889 

146,057 

119,616 

181, ?80 

197,767 

189,196 
















> Rheumatism, acute and chronic, diseases of the organs of locomotion except diseases of the Joints, neu 
ralida, neuritis and sciatica. 


An inspection of figure 4 reveals that the trends, while not precisely 
the same, are downward for the three industrial groups in respect of 
all sickness, respiratory diseases, pneumonia, and respiratory tuber¬ 
culosis, and upward for diseases of the circulatory system. In the 
remainir^ three instances the trends among the industrial groups 
differ from the corresponding trends for the combined industries. 
In each of these three instances ii’on and steel appears to be the respon¬ 
sible factor; thxis, in respect of all causes, the rheumatic diseases, and 
the nonrespiratory diseases, respectively, where the trends are gen¬ 
erally downward, iron and steel shows a level trend m the first two 
instances and an upward one in the last instance. 

In connection with the trend in the iron and steel industry attention 
should be directed to its isolated position in the graphical presentation 
of all causes, all sickness, respiratory diseases, and pneumonia, 
respectively; in the first three instances the iron and steel curve is the 
lowest of all curves, while for pneumonia the curve lies definitely above 
all others. Attention is also directed particularly to the position of 


221748*—40-^2 
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iron and steel with reference to the nonrespiratory diseases and diseases 
of the circulatory system. 

Ratio of triennial frequencies to frequency for 19S1-S8 according to 
industrial groups by broad cause group and certain selected causes .— 
The behavior of the absolute frequencies yielded by the industrial 
groups was examined in the preceding section and the findings are 
believed sufficiently striking to demand further inspection. Among 
others, questions may be raised concerning the magnitude of the 
excesses or defects in the triennial frequencies with respect to a 
‘^normal” frequency rate. 

A reasonable normal frequency for a particular industrial group 
and cause may be defined as the average annual frequency yielded by 
that industrial group and cause, and based on the entire experience 
of 18 years. Thus the average annual number of cases of pneumonia 
per 1,000 iron and steel workers for the period 1921-38 was 3.3, and 
this is the defined normal frequency for pneumonia among iron and 
steel workers. The deteimination of the pneumonia excess or defect 
for a particular triennium follows by obtaining the ratio of the tri¬ 
ennial frequency to the normal frequency. For example, table 3 
shows, among other things, the pneumonia rate for 1921-38 among 
iron and steel workers to bo 3.3; the corresponding rate for 1921-23 
was 5.0. The ratio for 1921-23, therefore, is 5.0 to 3.3 or 1.52, 
which means that the triennial pnoiunonia rate for 1921-23 was 52 
percent in excess of the normal pneumonia rate among iron and steel 
workers. The whole procedure may be summed up by stating that 
the dififerent triennial rates are expressed in terms of coiTcsponding 
average rates determined by the entire experience of 18 ycai's. 

Before examining the magnitudes of the specific ratios it is illu¬ 
minating to observe the normal rates upon which the ratios are based. 
These normal rates are shown in the first column of table 3.® It 
will be observed that each cause group and cause, with the exception 
of the nonrespiratory diseases, presents great variation in the size 
of the normal values. Thus while iron and steel shows relatively 
low normals with respect to all causes, all sickness, respiratory dis¬ 
eases, respiratory tuberculosis, and diseases of the circulatory sys¬ 
tem, respectively, the normals for the same industrial group ai'c 
relatively high with respect to pneumonia and the rheumatic diseases. 

Having referred briefly to the magnitude of the values defined as 
normal it is now logical to examine the excesses and defects as deter¬ 
mined by the ratios. The ratios are presented in table 3 and a par¬ 
ticular percentage in excess or defect may be determined at sight. 
Figure 6 shows graphically the behavior of the ratios with time. 
Interest centers round the area, for each cause group and cause, in 

• Some of these values are shown graphically in figure 1, the difference in the instance of the nonrespira* 
tory diseases being accounted for by the ill-defined and unknown causes. 
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which the ratios operate,* particularly the size of the zone deter¬ 
mined by the upper and lower limits of the ratios (regardless of 
industrial group) and the degree of concentration presented by the 


-ALL INDUSTmES —•—•—PUBLIC UTILITIES 

-IRON AND STEEL ..MISCELLANEOUS INDUSTRIES 



1923 1926 1929 1932 1933 1936 1923 1926 1929 1932 1935 1936 


TRIENNIUM IN WHICH CASES BEGAN 


Fiqurb 6.— Ratio of rates for each trlennlum to rate for IdQl-SS, inclusive, according to broad cause groups 
and certain select ed causes, by mdustrinl group, 1021>38, inclusive (“Rale” refers to the annual number 
of cases per 1,000 males causing disability lasting 8 calendar days or longer.) 


pattern comprising the individual curves. Thus the largest zone of 
activity is presented by respiratory tuberculosis, moving as it does 
from an excess of 86 percent to a defect of 50 percent, both percent- 

* The trends of the ratios may be shown graphically by plotting on semilogarithmio graph paper; this 
has not been done since these trends would he precisely the same as those shown by the absolute freqaenoies 
in figure 4. 
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ages, as it happens, being from the public utilities. The most con¬ 
centrated pattern is presented by diseases of the circulatory system, 
indicating smiilarity of activity among the different industrial groups. 


SUMMABT 

This paper, dealing ■with the time changes (1921-38) in the fre¬ 
quency of sickness and nonindustrial injuries causing disability lasting 
more than 1 week, is based on the reported experience of the mem¬ 
berships of industrial sick benefit oiganizations. The results may 
be briefly summarized as follows: 

1. All sickness shows a downward trend which is more in evidence 
among males than among females, the principal determining factor 
of movement beii^ the respiratory diseases. 

2. Nonindustrial injuries show an upward trend among females as 
well as males. 

3. The trends of the female-to-male ratio rise, those representing 
the respiratory and nonrespiratory groups almost at the same rate 
wlule the nonindustrial injury trend rises more slowly. 

4. Among males, diseases of the circulatory system,including diseases 
of the heart, and appendicitis show an upward trend. 

6. While not precisely the same, the trends among males are down¬ 
ward for the three industrial groups, iron and steel, public utilities, and 
miscellaneous industries, in respect of all sickness, respiratory diseases, 
pneumonia, and respiratory tuberculosis, and upward for diseases of 
the circulatory system including diseases of the heart. 
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STUDIES OF SEWAGE PURIFICATION 

xm. THE BIOLOGY OP SPEAEROTILUS NATANS KUT2ING IN 
RELATION TO BULKING OF ACTIVATED SLUDGE 

By James B. Lacket, Cytologist, and Elsie Wattib, AsMarU Bacteriologiat, 

United States Public Health Service, Stream PoUutzon Investigations Station, 

Cincinnati, Ohio 

INTRODUCTION 

The term bulking, as applied to sewage disposal plants, is usually 
definable only in tenns of its user. It may mean rising of tlie sludge 
blanket until the sludge passes the weir or it may mean great increase 
in sludge volume accomplished by loss of density. In any case, it 
means that the operator has lost control of the sludge. Its causes 
likewise vary according to the type of bulking, whether we are dealing 
with a given mass of sludge occupying several times the volume it 
normally should, whether there is flotation of the floe by gas bubbles, 
or by filamentous organisms, or other causes. In one sense, the end 
result is the same. The eflOiuent is no longer clear but contains objec¬ 
tionable putrescible matter. 

Sewage usually contains a variety of filamentous growths ranging 
from bacteria, which develop in masses because of confluent gelati¬ 
nous aheathlike secretions, to ramifying branched mycelia of the true 
molds. A number of these filamentous organisms have been isolated 
from sewage and one, SphaerotUus natans Kutzing, has long been asso¬ 
ciated with bulking. Sometimes it is regarded as the cause of bulking 
and again as merely being associated with it. The first description 
of the organism recorded it from “factory water" and it is almost 
invariably found in polluted waters. Butcher (J) has shown roughly 
the conditions of its principal occurrence in nature and no sewage 
polluted stream seems clear of it. Naumann and Wanselin (S) have 
shown that heavy growths of SphaerotUus natans in polluted streams 
are accompanied by oxygen depletion, creation of a septic mud, and 
even obstruction of stream flow. They consider luxuriant growths 
a basis for l^al action. 

SphaerotUus is not normally an abundant growth in an activated 
sludge chamber, although a few filaments may usually be seen on 
microscopic examination. But a bulking sludge frequently contains 
enormous quantities of it. Ardern and Lockett, according to Martin 
(S), had connected bulking with filamentous growths prior to 1922. 
Hoyle (4) in 1927 reported SphaerotUus naians as the cause of severe 
bulking. Moigan and Beck (d) reported a similar case in 1928 and 
Buchhoft and Watkins (d) studied the SphaerotUus from this bulking 
sludge m pure culture. Larsen (7) considers the fungus merely inci¬ 
dental to bulking and McLachlan (8) questions causation of bulking 
by the fungus. 
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Smit (9, 10) investigated a filamentous organism which he called the 
“causative organism'^ of bulking, although he was not sure it was 
Sphaerotilus. He called it a facultative anaerobe. Naumarm (11) 
showed a huge use of oxygen by Sphaerotilus and found a high bio¬ 
chemical oxygen demand for Sphaerotilus mud. Ingols and Ileuke- 
Ickian (12) state that bulking “produced by carbohydrates is a direct 
response of Sphaerotilus to a relatively long contact with an available 
energy food.’' It appears then that Sphaerotilus or organisms akin to 
it have been shown to be intimately associated with sewage pollution 
and have been repeatedly investigated in connection with the bulking 
of activated sludge. 

ISOLATION AND CULTURE 

Because of the association shown above, filamentous growths have 
been isolated and studies made of these pure cultures at the Stream 
Pollution Investigations Station, Cincinnati, Ohio. In the course of 
the work several genera of fungi and fourteen Sphaerotilus strains have 
been obtained in bacteria free culture. Sphaerotilus cultures have been 
obtained from the Station experimental plant, both when bulking and 
when not bulldng, from raw Cincinnati sewage, from a sewage pol¬ 
luted stream in a Cincinnati park, from the Ohio River at Cincinnati, 
and from bulldng sludge obtained at the Lima, Ohio, plant. 

One significant point is that, despite diverse origins, all Sphaerotilus 
strains have behaved alike in culture, and all have shown sufficient 
variability under experimental conditions to enable them to be 
classified at various times as several of the described species of Spkaero- 
tUus, We believe all our strains to be Sphaerotilus naians Kutzing, 
and are of the opinion that the species is capable of considerable varia¬ 
tion in a changing environment. 

The original isolation was obtained from sludge in which only an 
occasional strand of fungus was to be found. These strands were 
placed in 8-liter pyrex bottlos containing an enrichment of 1,000 
p. p. m. of sucrose, and then aerated in the laboratory. Fed by the 
fill and draw method twice a day, such bottles usually showed an 
abundant growth of Sphaerotilus in a few days. From this material 
small floes consisting largely of fungus were picked, teased, and 
washed. The usual bacteriological technique was followed, shaking 
the fungus-laden sludge floes to pieces with glass beads, diluting, and 
plating on nutrient agar, from which sterile colonies were subsequently 
picked. Fungus floes were also washed 8 to 10 times in sterile dilu¬ 
tion water, then streaked on sterile agar plates. Such floes usually 
carried bacteria, but aroxmd the margin of the colony long sterile 
filaments grew out in about 24 hours, some of which were cut off and 
transferred to fresh plates. Agar was first made up according to the 
formula of Ruchhoft and Watkins (6), but subsequently only 1.5 
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PLATE 1 



Figure l —Free floes of Sphaerottlm in aeralion bottle Air fetoppefl to show the ragged, irregular floes 
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PLATE 



FKjTJUI 2 -Clobe-up of side of bottle to show tenuous ndtuio of atttuhed tiphaaotilu 
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percent filtered sewage agar was used. Overgrowth of plates rarely 
occurred, the maximum growth being secured in about 24 hours at 
37° C. or 48 hours at room temperature. Overgrowth of plates 
frequently occurred when certain bacteria were present, especially at 
37° C. A filamentous bacterium tentatively identified as Bacillus 
mycoides was often mistaken for Sphaerotilus, but isolations of the 
bacterium on sewage agar grew about 4 to 8 times as fast as Sphaero- 
tUus; the amount of mycelium formed was greater and its strands had 
a characteristic whorled appearance to the naked eye. In liquid 
media it did not form floes. 

Growth of SphaerotUus in liquid media was slower than that of tlie 
various bacteria used. Sterile filtered sewage plus dextrose, and 
synthetic sewage plus dextrose were good menstrua. In 12 to 48 
hours large floes were formed. The following are the most successful 
synthetic media: 

L medtvm Synthetic sewage (8 medium) 


NaNOa. 

_ 25 0 mg. 

Na^HP04. 


MgS04_ 

. 10.0 mg. 

NaCl. 


K 2 HPO 4 . 

_10 0 mg. 

KCl.. 


KH 2 PO 4 . 


CaCl,.. 

. 7.0 mg. 

CaCls-............ 


MgS04. 


Peptone_ 

_ 100.0 mg. 

Peptone_ 

_ 100 0 mg. 

Dextrose__ 

500.0 mg 

Dextrose _ _ _ 

500 0 mg. 

Water_ 

_ 1 liter 

Water_ 



Many variations of these two media were used, but no great differ¬ 
ences in growth w'ere found unless the concentrations of one or more 
components were raised or lowered greatly. 

These concentrations were made up in 6-liter quantities in pyrex 
serum bottles and sterilized. The mineral salts used in preparing the 
basic media were kept in solutions of convenient strengths. After 
seeding from a plant or liquid medium, the bottles were continuously 
aerated through a ball diffuser. No attempt was made to determine 
the rate of aeration. Incomii^ air passed tliroxigli a filter of sterilized 
cotton; the exit tribe was also plugged with a cotton fUtor. Very little 
trouble was experienced with contamination. Inoculation from a 
liquid culture was preferable because inoculations from agar plates 
often failed to show growth in 24 or 48 hours. But cultures on agar 
plates remain viable as long as 30 days, and on agar slants for even 
longer periods. Once isolated, SphaerotUus may be easily grown and 
maintained. 

CHAEACTBBISTICS AND IDENTIFICATION OF THE OHOANI8M 

According to Beigey {IS), Kutzing first described the spedes as 
“an attached, colorless, thread-like filament, showing false branch¬ 
ing.” The strands are cylindrical with a thin, firm sheath. The 
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sheath is ditny and optically invisible but can be demonstrated in 
India ink mounts or by several staining methods. The cells, cylin¬ 
drical or ovoid in longitudinal section, vary in diameter from 1 to 3 
microns, and in length from 3 to 8 microns, according to age, source 
(for wild cultures), and culture medium. 

The filaments are colorless, but in streams masses of the fungus 
may be light brown, even with little enmeshed foreign matter. This 
is probably due to age and dead cells. Single filaments may be 
several millimeters long, and often many are entwined in a braided 
maimer giving a cordlike appearance. A single strand ends abruptly 
if free; if attached it ends in a small disc, floes are often 1 cm. in 
diameter and 6 cm. in length if free floating and are very ragged in 
contour. When attached they are long and plumose. Attachment in 



Fiotjrb 3 —A Attached strand of Sphacroftlua Note the bdbal disc and the granular cytoplasm. B 
YouDg cells, shorter than old slower giowing cells 
Fiqurk 4 —Comdium, motile reproducuve cell with irregularly attached flagella 


pure culture depends simply on the degree of agitation of the water 
by bubbles from the diflfuser. Figures 1 and 2 show cultures in serum 
bottles demonstrating free floes due to turbulent aeration and attached 
floes due to slight aeration. 

The small size precludes determination of much cellular detail. 
Young cells (fig. 3) show a relatively homogenous cytoplasm with a 
few vacuoles. Often a few granules are seen. The vacuoles take up 
neutral red and are presumably sap vacuoles. Differential staining 
of granules with hematoxylin and acid stains has not been accom¬ 
plished. Such chromatin as is present is in very small particles. In 
old cells the vacuoles become quite large and appear as white spaces 
after methylene blue, fuch&in, or hematoxylin staming. The filament 
sheath stains faintly with hematoxylin after Schaudinn’s fixative, but 
not after Flemming with or without acetic acid. It does not stain 
with methylene blue or fuchsia. The reproductive cells (conidia), 
which are simply vegetative cells fragmented from a filament, have 
flagella which are very difficult to stain. We have not been able to 
demonstrate them with cytological fixatives, but by using air drying 
fixation followed by Gray's flagella stain they can be shown, as in 
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figure 4. Such conidia are then seen to have one to several long 
flagella, subapically inserted. Where there is apparently only one 
flagellum this is probably due to the aggregation of several on air 
drying. According to Bergey's Manual (J3) motile conidia have a 
clump of flagella near one end. 

These conidia are very active. They swim in only one direction 
and eventually attach themselves by one end, whereupon a long fila¬ 
ment grows out from the substrate. Attachment is by the non- 
flagellated end, for attached conidia still move then free ends for a 
time. Conidia inoculated into a Petri dish of nutrient medium will 
grow into iSlaments several nullmietoi*s long overnight. 

Colonics on sewage or nutrient agar are very delicate, irregular in 
contour, and rarely thick enough for a definite color to be seen. 
Occasionally on agar slants a gray or white color is seen. 

The above morphological observations are largely in accord with 
those of Smit (10) and our preparations from agar and sludge so 
closely resemble his that further illustration of this nature seems 
unnecessary. But some cultural and physiologic differences are note¬ 
worthy. The demonstration of a sheath has been easily accomplisliod 
in our cultures. False branching has likewise been frequent, and 
swarming cells (conidia) have been produced in abundance with all 
our strains. Smit is not certam that his organism was SphaerotUus, 
whereas ours corresponds closely to the original meager description 
of Kutzing and there is no doubt that ours is the predominant 
oi^anism in such well-defiined cases of bulking as we have seen. The 
question of attachment seems to depend, as stated above, merely on 
^e degree of agitation in the culture flask. With slight turbulence 
most of the growth is on the walls of the containing vessel, but wdth 
an increase in turbulence most of the growth consists of unattached 
floes of all sizes, very ragged and very light. If the air is shut off 
they settle slowly, but better than the floes in bulking sludge. The 
slightest current keeps these floes in suspension. This explains why 
Sphaeroiil/us is so objectionable in bulking. Growing out in all 
directions from sludge floes, their buoyancy is greatly increased. 
The fimgus also decreases the relative weight of the sludge floes and 
assists in trapping air bubbles with which to produce a rising sludge. 

Attempts to grow SphaerotUus on a nidus other that the floes of 
activated sludge have failed. Sawdust, as soon as waterlogged, 
settles to the bottom, and has so far failed to provide attachment. 
Asbestos has likewise failed to act as a center of attachment. 

RELATIVE SETTLING BATES OF SOME SLUDGE ORGANISMS 

We have found few other fungi to produce bulking experimentally. 
A branching form, possibly Gleotrichoides paludosus Smit, caused 
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buUdng in a laboratory sludge. It appeared in May 1938, in a bottle 
of activated sludge to which 500 p. p. m. of glucose had been added 
periodically and gave a heavy growth for several days, during which 
time the settling power of the sludge was almost completely lost. 
Eventually the branching fungus was displaced by SphaerotUm, 
Isolation of it on sewage agar showed a colorless aerial and subsurface 
mycelium, with moderate fruiting. On peptone agar the subsurface 
mycelium was yellow brown, the aerial white, and fruiting heavy. 
Fruiting and growth were heavy in synthetic sewage. Since it 
appeared only once in a lengthy series of experiments designed to 
produce bulking, it has not been further studied. 

Several other fungi and organisms have been found to interfere 
with sludge settling but have not been studied extensively. Under 
laboratory conditions sludges have developed at times excessive 
growths of various branching fungi, filamentous bacteria, yeasts, and 
colonial vorticellid ciliates belonging to the genera Epistylis and 
Opercalaria, Table 1 gives the relative time of settling of some of 
these in pure culture, using a synthetic sewage. In some cases (yeasts, 
B. mycoides) the effluent is turbid; in others the effluent is clear but 
contains large masses of suspended matter. This is true of the Phy- 
comycete colonies shown in figure 6. In pure culture these form balls 
as large as marbles in aerating bottles of enrichment media and they 
will settle quickly. But if a current is present they remain in sus¬ 
pension and will pass out in the effluent. The senior author recalls 
that large colonies of Opercvlaria were rising and passing over the 
effluent weir at the Tenafly, N. J., sewage treatment plant some years 
ago. 


Table 1. —Relative time of settling of certain sewage organisms 



1 Time required fop— 

10 percent 
settlmg 

50 percent 
settling 

90 iwrcent 
settling 

sindge , . . , .. „ — 

1 min......... 

2 min. . 

3^6 min. 

2- 5 hours. 

3- 12 hours. 

7 min. 

1 mm. 

1 min. 
Indefinite. 

12 hours. 

nn Rliidge Anna 

30 min 

1-2 hours.._ 

Sphaert^Uui fioca_ 

30 min_ 

1-3 hours_ 

2SoogIefi fiocs- _ _ _ _ _ _ - _ 

1 min_ 

4 min _ 

colonies rr ^ _ 

30 sec _ 

1 min _ 

Othm* PhytOTTnyMste nnlnniM . __ 

80 sec _ 

1 min _ 

Yenat alone . ^ ^___ _ 

80 min .. 

12 hours _ 

SaallUM subliHa alnne 

No settling.... 


JSoMUujt myrnidM alnne . _ ______ 

40 min _ 

6 hours _ 





Notk.—T he above rates of settling were determined by allowing the culture under Investigation to stand 
in a l-liter glass graduate. 

Laboratory conditions under which the yeasts. Bacillus subtilis 
and B. mycoidesj were produced in nonsettleable quantities rarely if 
ever obtain in sewage disposal plants. Table 1 indicates that orgon- 
iams other than SphaerotUus will rarely be found associated with or 
causing bulking. 
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PiouBiB 5.—Ball-like nature of a branching fungus. The dense masses of mycelium settle quickly. 
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Sphaerotilus and bulking—cause or effect? 

Since bulking of activated sludge may occur in the absence of 
Sphaerotilus^ it is not the cause of all bulking. But it is the most 
abundant organism in most cases of bulking. That it plays a paj't in 
this condition is quite evident from a comparison of the settling rate 
of Sphaerotilus-inlo^todi sludge floes and sludge floes with no Sphaero- 
If we could identify and rectify the conditions leading to ex¬ 
cessive growth of this fungus, we would undoubtedly cure many cases 
of bulking. With this in \dew, many substances wore tested to see if 
they would stimulate the organism to excessive growth. Both mixed 
cultures and pure cultures were thus tested. The results are shown 
in table 2. 

Table 2 .—Effects of various substances on growth of Sphaerotilus 


Mixed 
or pure 
culture 

Basic 

medium 

Substance added 

Range in p. p. m. 

Growth of 
Sphaerotilus 

Settling 

quality 

Condition 
of culture 
at end 

Mixed.. 

Do--. 

Activated 

Sucrose_ 

1.00a-H.000 twice 
daily. 

1,000 four times 

Good_ 

Poor_^ 

ffpkaerotUus 

(lomlnMuf. 

Sj}haerotUus 

re^aced. 

sludRe. 

_do_ 

.do. 

.do. 

.do_ 

Do-- 

Do.-. 

Do -- 

.do. 

. ...do.— 

daily. 

6,000 four times 

.do. 

.....do..... 

_do_ 


daily. 

20,000 once only.... 

1,000-6,000 twice 

Poor.—,—. 

.....do..... 

Yoasta domr 

.do. 

Gliicoflo _ 

Good 

_do_ 

inont. 

SjfhaerotUus 

dominant. 

Poor. 

Do— 

Do-- 

Do-. 

Do- — 


Starch_ 

daily. 

1,000-6,000 twice 
daily. 

6,000 once only_ 

Poor- _ 

Good...... 

,.do 

Whole whofit ,, , 

.do. 

....do..... 


.....do_... 

Peptone.._ 

100-1,000 once'only. 

6 percent once only. 

Slight. 

.....do..... 

. do - _ 

Sulfite liquor 

.do.—.. 

....do. 

Pure.... 

Do— 

Do-- 

Sterile raw 


Poor 

Good. 

SphafroHlus 

present. 

S^arrotilus 

thriving. 

Do. 

sewnge. 

_ _do_ 

SiiorosA 

1,000-10,000 once 
only. 

1,000 four times .... 

Good _ . 

Poor __ _ _ 

_do_ 

_ do , , 

_do__ 

.....do__ 

Do— 

Do— 

Do— 

Do— 

Do— 

_____do_ 

GInnnsA 

1,000-10,000 once 
only. 

1,000 four times 
daily. 

1,000-10,000 once 
only. 

60-1,000 once only., 

10,000-60,000 once 
only. 

60-1,000 once only.. 

10,000-60,000 once 
only. 

60-10,000 once only. 

_do_ 

_do_ 

_do._ 

Do. 

. .do. 

.do. 

_do,—— 

_do_ 

Do. 

.do. 

L+lOO p. p, 
m. pep¬ 
tone. 

_do_ 

Maltose_ 

.do__ 

.....do..... 

Do. 

Sucrose _ 

.do_ 

Fair. . 

Do. 

..-..do--._—— 

Fair_ 


Do— 

.....do...— 

Olucoso- ^ _ 

Good...... 

SphafrotUus 

thriving. 

Do-— 

_do. 

_do_ 

Fair_ 

BB 

Do— 

Do-- 

do 


Good- 

Sphano/Uus 

thriving. 

Do. 

mmm 

IPIIH 

.do. 

.do. 

Do 

_do_ 

Glycerol_ 

do.—..._— 

None__ 


Do— 

__do.—,- 

do.. 

_do_ 

.do. 



Do— 

_do.——. 

Wholewheat 


Poor. 



Do_ 

_do__ 

White flour 

None_ 



Do_ 

.do_ 


.do_ 



Do_ 



Good,..—.. 


Sphaerotiiiu 

thriving. 

Do— 

T. _ 


None_ 


Do— 

L_ 


—...do..__ 



Do— 

D_ 

Oleic acid 

__ do _ 

.do_ 



Do— 

I._ 

Sf eerie ac^d 

__ do _ 

.do_ 



Do_ 

T._ 

Peptone 

do 

Fair.- 

Fair _ 

Sphaerotilus 

thriving. 

Do-_. 

L_ 

_do__ 

1,000^0,000 onoe 
only. 

Poor to 




none. 
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Table 2. — Effects of various substances on growth of Sphaerotilus—Continued 


Mixed 
or pure 
culture 


Basic 

medium 


Substance added 


Range in p. p* m. 


Growth of 
Sphaerotilus 


Settling 

quality 


Condition 
of culture 
at end 


Pure—_ 
Do—J 


Do—. 
Do._. 


Do_ 

Do— 


Do._,. 

Do.... 

Do... 

Do 

Do... 

Do... 

Do. 

Do 

Do... 

Do. 


L-. 

L-6. 


M.. 

L... 


L, dextrose.. 
Synthetic... 

-..-do.. 


Meat extract., 
NaCl.. 


Sulfite liquor. 

Ammonium gly- 
cero-phosphate* 

XTrea.... 

Dextrose, fiOOp.p. 
m. 
do.. 


-do... 

-do.. 

.do.. 


....do. 

Dextrose 1,000 p. 
p. m. 

.....do.. 


.do- 

..do. 

-do- 


Dextrose 600 p. p. 
m. 

-do- 

-do- 


.do. 

.do. 

,.do- 


.—do. 

—do- 

—do- 


Do. 

Do. 

Do. 


-do. 


-do. 


..do. 

..do. 


.do. 

.do. 


Do... 
Do... 
Do 
Do-... 
Do 


.do- 

.do- 

-do- 

.do- 

.do. 


-do- 

,-do. 

,.do- 


,.do- 

.do. 


600“1,000 once only. 
6-200 once only. 

6 percent once only. 
100-1,000 once only. 


_do. 

Variable to 
poor. 

Good. 

Slight. 


60-100 once only_ 

Peptone 100 p.p.m. 
once only. 


Urea, 100 p. p. m. 
once only. 

Glycerine 260 p. 

p m. once only. 
NaNOa 112 p.p.m. 
once only. 

1-tyroalne 100 p. p. 
m. once only. 

1-cystine 100 p. p. 
m. once only. 

1-asparagin 100 p. 
p. m. once only. 

l-lwicIneSOp. p.m. 
once only. 

dl-olanin 100 p. 
p. m. once only. 

d-glutamic acid 100 
p. p. m. once 
only. 

Sareosinc 100 p. p. 
m. once only. 

Creatine 100 p. p. 
m. once only. 

Sodium glycholate 
100 p. p. m. once 
only. 

Globulin 100 p. p. 
m. once only. 

Isatin 100 p. p. m. 
once only. 

Acetonitrile 100 p. 
p. m. once only. 

dl-alanin 100 p. p. 
m. once only. 

Na-gluconato 600 
p. p. m. os 
only. 


Good. 


_do. 


Nonft__ 


Pair. 


Slight. 


Fair. 


Slight. 


.do. 


Good_— 


Slight. 


Good_ 


Very poor— 


suffht_ 


Very poor.. 


Slight 


None...... 


.do. 


.do. 


.do. 


Pair. 



Medium L—mineral salts ond water. 

Medium Ij- 0—sime as medium L, with dextrose and peptone added. 

Medium synthetic-^organic salts and water, no nitrate. 

The following facts are shown by table 2: (1) It is possible to start 

with a normal activated sludge and by using heavy dosages of disac- 
ebaroses frequently to obtain a buUdng sludge in which Sphaerotilus is 
very abundant. (2) Sugars will not always produce a heavy growth 
of Sphaerotilus. Sometimes other filamentous fungi grow excessively, 
or some limes yeasts. Kuchhoft (jf^) bas also shown that an activated 
sludge may be conditioned so that it will normally remove up to 1,000 
p, p. m. of glucose without bulking or unusual growths of organisms. 
(3) No other substance tested produced heavy growths of Sphaerotilus 
in mixed culture. (4) Both mono- and di-saccharoses produced heavy 
growths oi Sphaerotilus in pure culture. (6) No polysaccharose gave 
good growths in pure culture (6) Both organic and inorganic 
sources of N were utilized. (7) Peptone, alanin, and asparagin were 
the only nitrogenous substances giving a definite stimulus to growth 
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in pure culture. (8) Increasing the inorganic salt content from about 
100 p. p. m. to about 300 p. p. m. did not materially affect growth, but 
above 300 p. p. m. a limiting effect on growth set in. (9) We have 
not been able to produce bulking experimentally without using liigh 
concentrations of substances not usually found in sewage. (10) Wo 
have not been able to produce growths comparable to those in polluted 
streams by using river water and adding small amounts of growth- 
stimulating substances. 

The experimental work represented by table 2 suggests that excessive 
growth and consequent difficulty with this organism is not usually due 
to growth-promoting substances present in sewage. Exceptions are 
always possible, as shown by the experience of Morgan and Beck (5) at 
Maywood. It appears more probable that some feature of plant 
operation is likely to be the cause. In the case of a disposal plant 
troubled with bulking, a quick microscopic examination of the sludge, 
followed by a test for sugars either in raw sewage or sludge, might 
quickly determine whether the cause should be sought in the sewage 
or in plant operation. 


SPECIFIC NUTRITIVE REQUIREMENTS 


A basic medium was made up containing the following: 


NaNOa . 

KaHP04. 

KHaP04.. 

MgS04- 

CaCh. 

Dextrose_ 

Distilled water. 


25 mg. 
5 mg, 
5 mg. 
10 mg. 
45 mg. 
1, 000 mg. 
1 liter 


This medium gave a slight growth although there was a groat ex¬ 
cess of sugar. It was then varied by leaving out one after another of 
the mineral salts, and in each case no growth resulted. Other varia¬ 
tions were to leave out a salt, increasing the concentration of others. 
This again failed, except for the mono and dibasic potassium phos¬ 
phate; 10 p. p. m. of either would support slight growth in the absence 
of the other provided the remaining throe salts wore present. The 
minimal growth threshold seems to be about 5 p. p. m. each of NaNOa, 
E 3 IaP 04 , K 2 HPO 4 , MgS 04 , and CaCU, plus dextrose. Leaving out 
any one of the salts at this concentration stopped growth, and living 
SphaerotUus could not be recovered from such a medium after 3 days^ 
aeration. Any variation of this medium, using less than the eleven 
chemical elements contained therein, appeared not to support growth. 

Maximum growth of the fungus appears possible on as little as 200 
p. p. m. of mineral salts. Increasing salts beyond this, either with or 
without increasing the nitrogen and sugar, failed to increase the 
amount of fungus produced. The cell wall or colony sheath, and the 
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protoplasm of this organism apparently contain very little mineral 
matter. 

Under laboratory conditions the greatest food requirements neces¬ 
sary to heavy growth seem to be sugars and organic nitrogen. If the 
S 3 rnthetic sewage medium is made up with dextrose and no nitrogen, 
growth is not expected and does not occur; if glycine is substituted for 
the dextrose, no growth occurs; if peptone is substituted for the dex¬ 
trose, poor growth results; but if both dextrose and peptone are pres¬ 
ent, heavy growth results, and some growth results if almost any com¬ 
bination of these two is used. 

Nitrogen requirements of SphaerotUus are also very general. Table 
3 shows the sources of nitrogen which were tried and the relative 
growth produced. It will be noted that the best growths wore secured 
from oiganic sources, alanin, asparagin, and peptone, but fair growths 
were also secured on the inorganic salts. This frmgus thus presents 
a broad adaptability in its nutritive requirements and this character¬ 
istic is probably an important factor in maldng it such a successful 
inhabitant of rivers and sewage disposal plants. In addition to its 
wide nutritive range, it exhibits a relatively wide range of pH toler¬ 
ance, growing between 5.5 and 8.0. It grows well in a solution of 200 
p. p. m. of laundry soap, but only if dextrose and peptone are present, 
i. e., it does not use soap. Curioudy enough, it apparently uses nitro¬ 
gen freely in the formation of amines. Agar plates inoculated with 
SphaerotUus and then placed in Novy jars will not grow if the air is 
exhausted, if nitrogen is substituted, or if CO, is substituted. No 
growth results in bottles into which nitrogen is bubbled, and thriving 
cultures are soon killed if nitrogen is substituted for the air. The 
same is true for methane. Evidently the plant is an aerobe, but a 
thriving culture in a substrate with abundant protein or peptone has 
a characteristic odor which our chemists { 14 ) have stated to be due to 
primary amines. The organism thus dissimilates proteins or peptones 
in an anaerobic manner even in the presence of abimdant oxygen. 
The oxidative processes of Sphaerotilvs in relation to oxygen, sugar, 
and nitrogenous matter, and the building of protoplasm and cell walls 
(fungus cellulose) will be discussed in another paper. 


Table 3, —Forms of nitrogen used by Sphaerotilus in synthetic sewage (S. medium) 


Form of nitrogen 

Growth 

Form of nitrogen 

Growth 

Kitrltes_ 

None. 


Good. 

KTitrAtAft__ 

Fair. 

acid_ 

Poor. 

ATnmnnnim ftaltA , r- 

Do. 

Isatm.. . _ _ _ , 

None. 

TIww _ _ _ _ . 

Do. 

l.aapftmpln ^ ^ 

Good. 

OlynSna 

Poor, 

SflTOORine ___ _ 

Poor. 


Do, 

Peptone , 

Good. 

^ 

1•cy^tlna_ . _ 

Do. 

Gelatin_ _ 

None. 


Do. 

Autoclaved wheat_ 

Do. 
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coNTKOL OF SphaerotUus 

Inasmuch as the organism grows excessively because of some 
substance in sewage or some defect in plant operation, knowledge of 
the cause and control of growth is useful, both for prevention and 
cure of the condition. Smith and Purdy {15) suggested chlorine for 
control of growth and it has since been extensively used with good 
results. Laboratory experiments were canied out by us to find, if 
possible, some specific killing agent for Sphaerotilm. Tlie results are 
shown in table 4. None of the substances tried seem to be specific, 
although silver nitrate and some of the dyes are toxic at low concen¬ 
trations, and malachite green, 5 p. p. m., is not toxic to a number of 
other organisms of the activated sludge community. Present cost of 
this dye would make its use prohibitive in comparison to chlorine; 
in fact, the relatively low cost of chlorine has discouraged any exten¬ 
sive search for lolling agents. The method of using the chlorine 
depends largely on the individual plant, but it seems probable that 
chlorination of the returned sludge is most feasible. 

Table 4, — Ejfects of possible toxic agents on growth of SphaerotUus 


Culture 


Toxic agent 


Method of application 


BITect 


Mixed activated sludge... 
Mixed activated sludge, 
bulking. 

Do . 

Ir-6, heavy culture.. 

L-6, inoculated with 
Sphueiotil wt, 

If-6, heavy culture.. 


Tolupne vapor_ 

Chloroform-.. 

Chlorine, as H. T. 

H. 

Chlorine added..— 
AgNOj_ 


L-6, inoculated with 
8phaeroftLv9. 

Mixed activated sludge, 
good culture. 

Do. 

Do. 


—.—do. 

.do_ 

Phenol. 


L-6, heavy culture.. 

Do.. 

Mixed aestivated sludge, 
good culture. 

Do.. 


.do. 

_do.. 

Acetic acid. 

Citric acid_ 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do. 


Lactic acid. 

Brilliant green. 

Faxt green. 

Malachite groon.— 

Janus cn‘on. 

Eosm W- . _ 

Methylene blue— 

Gentian violet. 

Uranln.. 


Bubbled into normal sludge ... 

Bubbled into bulking sludge... 

do. 

Do.sod to a residual of 0.5 p. p. 
ni. 

0 5 to 3.0 p. p. m. before inocu¬ 
lation. 

0.5 to 2.5 p. p. m. added to 
heavy culture. 

0,5 to 2.5 p. p. m. before inocu¬ 
lation. 

0.6 to 2.6 p. p. m. to heavy cul¬ 
ture. 

1.0 p. p, m. to heavy culture . 

6.0 to 50 p. p. m. to heavy cul- 
tuio. 

1.0 p, p. m. to heavy culture 

5.0 p. p. ni. to heavy culture — 

50 p. p. m. to heavy cuUuie ... 

100 to 1,000 p. p. m. to heavy 
culture. 

.. do. 

6-20 p. p. m. to heavy culture - 

6-26 !>. p. m. to lu'iwy culture - 

6-10 p. p. m. to heavy culture. . 

6-20 p. p. m. to hi*avy culture. . 

0-16 p p. m. to heavy ouUnre.. 

6-20 p. p. m. to heavy culture.. 

6-15 p. p. m. to heavy culture . 

6-200 p. p. m. to heavy culturo. 


None. 

Do. 

Toxic. 

Do. 

No growth. 

Toxic. 

No growth. 

Toxic at 2 p. p. m. 

No effect. 

ToMC, variable. 

No effect. 

Tomc. 

Do. 


Sphaeroiilu8 replaced. 


Do. 

Toxic at 6 p. p. m. 
Nontoxic. 

Toxic at 6 p. p. m. 
Toxic at 20 p. p. xn. 
Variable. 

Toxic at 20 p. p. m. 
Toxic at 10 p. p. ni. 
Nontoxio. 


DISCUSSION 

We have shown herein that the production of a bulking sludge by 
heavy dosages of sugars is relatively easy. Other substances have 
practically failed to produce such results. 

Associated with bulking in most cases is the filamentous organism, 
SphaerotUus natans Kutzing. Bepeated isolations have succeeded In 
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producing but a single type of this organism. Butcher (1), studying 
polluted streams, called the species natans of Kutzing var. typica, 
and added four other varieties, but was of the opinion they were 
ecologic varieties. Organisms taken in the field by us have shown 
some variation, but when we have isolated them and grown them 
under similar conditions all have behaved alike, so it seems probable 
that the term ''ecologic varieties’^ is well chosen. Smit (10) called 
his organism a Sphaerotilus, but noted some differences from the 
usual definition and reserved his opinion as to placing it definitely. 
Elsewhere (16) he described what is presumably his original organism 
as Sph. palvdoms^ without pseudodichotomous branching and no 
motile cells. Since all strains of oux organism exhibit pseudodichot¬ 
omous branching and lorm motile reproductive cells abundantly, it 
seems probable that our organism is Sphaerotilus natans Kutzing and 
that such cases of bulking as we have studied have been associated 
with Sphaerotilus natans. We have isolated an organism which 
agrees with Smit’s Sphaerotilus paludosus morphologically, but so 
far it has refused to grow abundantly in the several synthetic media 
in use. Beger (17) found Sphaerotilus natans in activated sludge, 
but reported a new species which he named tenuis as more abundant. 
His description is very meager. He did not study pure cultures. 

If Beger’s species is valid, there appear to be five recognized species 
of Sphaerotilus — S, tenuis Beger, S, paludosus Smit, S, natans Kutzing, 
S, dichotomus (Cohn) Migula, and S, fluitans (Migula) Schikora. 
Our cultures illustrate the described morphological characteristics of 
Sphaerotilus natans very weU, but not the nutritive characteristics. 
On the other hand, our organism has the same nutritive character¬ 
istics as Sphaerotilus dichotomus, Sphaerotilus dichotomus has been 
accepted by some workers as Oladothrix dichotoma Cohn. It is 
certainly closely related to Sphaerotilus natans, but we have been 
unable to isolate any organism close to Sphaerotilus natans which 
exhibits dichotomous branching. In our opinion Sphaerotilus fluitans 
should be further investigated before it is included as a separate 
species, and it appears that the whole group might be carefully 
investigated especially with regard to cultixral characteristics. 

CONCLUSIONS 

It is possible to produce experimental bulking of activated sludge, 
such as occurs in sewage disposal plants by heavy dosages of sugars, 
or mixtures of nitrogenous and carbonaceous compounds. Such 
bulking may be associated with several organisms, but usually the 
predominant organism is the filamentous bacterium, Sphaerotilus 
nalans Kutzing. 

Only one species has been isolated in this laboratory, and its cul¬ 
tural characteristics have been constant, although field collections 
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from which some of these isolations were made have shown moiTpho- 
logic differences. 

The organism has been shown to give abimdant growth on solutions 
of sugar if a suitable source of nitrogen is present. Inorganic nitrogen 
is readily used, but only two of several amino acids, alanin and as- 
paragin, have given good growth. Peptone has proved a good source 
of nitrogen. 

No substance common, or apt to occur normally in sewage has 
been found which stimulates excessive growth. 

A number of other fungi have been grown in pure culture but 
have not shown such poor settling qualities as Sphaeroiilvs and only 
yeasts, Bacillus subfilis and Bacillus mycoides, have shown a very 
slow settling rate. 

Toxic effects toward Sphaerotilus of a number of substances have 
been investigated. No toxic substance cheaper or more available 
than chlorine has been found. 
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AN UNIDENTIFIED DISEASE IN NEVADA BELIEVED TO BE 
TRANSMITTED BY RODENTS 

Under date of May 1, 1940, Surgeon L. B. Byington, of the Public 
Health Service, reported the occurrence of an infectious disease in 
man in the Ruby Valley, Nov., believed to be associated with musk¬ 
rats, and designated by local physicians as ^'muskrat fever.'’ 

The clinical course of the disease, as described by local physicians, 
is as follows: The presenting complaint is a painful ulcer, practically 
always on the hand or forearm. This usually begins as a papule, 
which progresses to a vesicle and then to an ulcer. Frequently these 
ulcers are multiple. Fever begins with the onset of the papule and 
generally continues until recovery. The febrile course is not well 
known, as temperature charts have rarely been kept. The ulcers are 
accompanied by adenopathy, often requiring incision and dramago. 
The ulcers are chronic, necrotic, coalescing in type with a greenish 
serosanguiiious exudate. The other symptoms are those common to 
any infection. 

The degree of prevalence of the disease was not determined. The 
infection apparently occurs in persons living in the vicinity of Ruby 
Lake, a large swamp GO miles south of Wells, Nev., where laige num¬ 
bers of muskrats and beavers arc trapped. The trappers were the 
persons principally infected, although physicians report the occurrence 
of the malady in children and women not associated with rodent 
trapping. The disease is stated to occur only during the trapping 
season in the fall and winter. So far as known, no deaths have been 
reported to have resulted from it. 

At the time of the brief investigation made in March of this year, 
there were no human cases available for study, and few animal speci¬ 
mens could be seemed, as parts of the valley were inaccessible on 
account of snow. The results of agglutination tests (against P. festiSy 
B, tularense, and Br. abortus and melilemis) of blood samples from 
persons recovered from the disease and inoculation of laboratory 
animals with animal tissue and ectoparasites were negative, except 
that tests pointed to tularaemia in one or two cases. 

Although the results of the investigation were not conclusive, after 
including some of the cases as possibly being simple furunculosis, 
there was evidence of a rodent-transmitted infection. Further study 
will be necessary to establish the identity and epidemiology of the 
disease. 


COURT DECISION ON PUBLIC HEALTH 

Food iTiapoction ordirtance held invalid ,—(Kansas Supreme Court; 
McOuUey et al, v. (My of Wichita et al,, 98 P.2d 192; decided January 
27, 1940.) An ordinance of the city of Wichita made it unlawful for 
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any person, firm, or corporation engaged in the retailing of either 
cooked or uncooked perishable foods, or foods subject to contamina¬ 
tion, to sell, offer for sale, or expose for sale such foods at any time other 
than the hours of the day and the days of the week when inspection of 
such foods and the places where such foods are sold is available by the 
health department of the city/’ Under the ordinance such inspection 
was to be provided each day from Monday through Friday during the 
hours from 7 a. m. to 6:30 p. m., and on Saturday from 7 a. m. to 9 
p. m. By its terms the ordinance did not apply to foods cooked, 
baked, or prepared on the premises for immediate consumption on or 
off the premises” nor to milk, ice cream, and frozen desserts. Further, 
it was provided in section 2 tuat ''The term either cooked or uncooked 
perishable foods or foods subject to contamination when used in this 
ordinance shall apply only to such foods as are usually sold under the 
classification of provisions, groceries or meats.” 

To determine the validity of the ordinance an action under the 
declaratory judgment act was brought by certain residents of the city 
engaged in the grocery business against the city and its officers. In 
a second cause of action it was sought to enjoin the enforcement of 
the ordinance. The trial court concluded that the ordinance was based 
upon an arbitrary classification, constituted an imwarranted and 
unreasonable interference with the carrying on of lawful business, and 
was unconstitutional. On appeal to the supreme court the judgment 
of the lower court in favor of the plaintiffs was affirmed. 

The appellate court said that it thought it quite apparent that 
section 2 of the ordinance "was about as clearly designed to prohibit 
operators of grocery stores and meat markets from functioning at 
other than the specified hours as if such operators had been specifically 
named” and that it was evident that "the first exemption was as 
clearly intended for the benefit of operators of hotels, restaurants, 
coffee shops, hambuiger stands, drug stores, or other similar places 
where foods are prepared for sale, as though they had been definitely 
named.” The court cited examples to illustrate the unreasonableness 
in the classification of foods and the discriminatory and oppressive 
effect of the ordinance upon a legitimate business and then said: 

While municipalities have authority to enact ordinances designed to safeguard 
and protect the public health, discriminations as to particular classifications of 
food or business affected by such enactments must be based upon real and sub¬ 
stantial distinctions and not upon fictitious distinctions which have no reasonable 
or substantial relation to the public health or general welfare of the inhabitants. 
This court, on numerous occasions, has considered and denied the power of 
municipalities to enact ordinances relating to various subjects whore the ordinance 
did not conform to the above principle. See City of Atchison v. Bechensiein, 143 
Fans. 440, 54 P.2d 926, wherein former cases of this court were reviewed. In 
those cases it was held tibie ordinance was violative of both the State and Federal 
constitutions. The instant ordinance is invalid for the same reasons. 
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DEATHS DURING WEEKS ENDED MAY 11 AND 18, 1940 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 

Week ended May 11, W 40 



Week ended 
May 11, 

mo 

Corrospond- 
inp week, 
1930 

Bata from 88 larp^e cities of the United States: 

Total rlonthR _ _______ 

8,017 
8,370 
175,331 
518 1 
500 , 
9,716 

65,659.862 

12,097 

9.6 

10.6 

8,612 

Averapo for 3 prior yAArs _ . _ _ __ 

Total doaths, 'first 'weeks of year^_-_—__— 

175,368 

525 

TlAftthfi nodftr 1 vaai* of ngfl _ _ __ 

Averftgn for 3 prior years . . . . . _ . „ „ 

D^ths under 1 year of ape, first 19 weeks of year... 

Data from industrial insurance compames: 

Policies in force _ ___ 

10,252 

67,406,340 

15,187 

11.7 

1L7 

TsTiiw)her nf dAflfb claims _ . ^ 

Death claims per 1,000 policies in force, annual rote. 

Death claims per 1,000 policies, first 19 weeks of year, annual rate_ 


Week ended May 18, 1940 



Week ended 
May 18,1910 

Corresjioiid- 
inp week, 
1939 

Data from 88 large cities of the United States; 

Total doflths., __ _ _ _ . . _ _ _ 

8,390 
8.185 
183,711 

499 

10,214 

65,523,880 

12,182 

9.7 

10.5 

8,009 

Avorflpe for 3 prior yoars_^ _ _ _ _ „ _ _ _ 

Tntal'dwiths, first ^ wottks of yofir . ... 

183,377 

463 

Dftftths under 1 yoflr of ngA __ _ — _ 

Avorftgofor.3 prior yfifira ___ ^ 

Deaths under 1 year of age, first 20 wooks of yew.... 

Data from industrial insurance companies: 

Polirfps in fnroft _ _ _ 

10,716 

67,366,626 

16,291 

11.8 

11.4 

Nninhor nf death elaims_, ^ _ 

Death claims per 1,000 policies in force, annual rate. 

Death claims per 1,000 policies, first 20 weeks of yoar, annual rate. 





























PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease toitkout 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED MAT 2S, 1940 

Summary 

As compared with the preceding week, slight increases are shown 
during the current week in the incidence of poliomyelitis, typhoid 
fever, and whooping cough, and decreases for the other six important 
communicable diseases reported in the following table. The current 
incidence of each of these nine diseases, except influenza and poliomye¬ 
litis, is below the 6-year (1935-39) median expectancy—smallpox (67 
cases) less than one-fourth of the median (269 cases) and menin¬ 
gococcus meningitis (26 cases) about one-fifth of the median (120 
cases). 

Washington State reported 10 cases of poliomyelitis, California 9 
cases, and Michigan 2 cases. No other State reported more than 1 
case. Pennsylvania reported 6 cases of meningococcus meningitis 
(all in Luzerne County), but no other State reported more than 2 cases. 
Of 57 cases of smallpox, Iowa reported 16, Tennessee 8, and Wisconsin 
6 cases. Of 141 cases of typhoid fever, Pennsylvania reported 16 
(16 last week), and Geoi^a and Louisiana 14 cases each. A total of 19 
cases of Eocky Mountain spotted fever were reported for the current 
week, of which 18 occurred in the northwestern States and 1 case in 
North Carolina. Of 23 cases of endemic typhus fever, 7 cases each 
were reported in Georgia and Texas and 5 oases in Alabama. 

For the current week the Bureau of the Census reports 8,280 deaths 
in 88 lajge cities, as compared with 8,390 for the preceding week and 
with 8,232 for the 3-year (1937-39) average for the corresponding 
week. 
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Telegraphic morhidiiy reports from Stale health officers for the week ended May 
1940, arid comparison mth corresponding week of 1989 and 5-year median 


In these tables a z^ro indicates e definite report, while leaders imply that, althousrh none were reported 
cases may have occurred. __ 



Diphtheria 

Influenza 

Measles 


Meningitis, men¬ 
ingococcus 

Division and State 



Wook ended 1 


Week ended 


Week ended 




Me- 



Mo- 



Mo- 



Mo- 




dian, 



dian, 



dian. 

May 

May 

dian, 


May 

May 

1935- 

May 

May 

1936^ 

May 

May 

1936- 

1936- 


26,' 

27, 

39 

26, 

27, 

39 

26, 

27, 

39 

2^ 

27, 

39 


mb 

1939 


1940 

1939 


1940 

1039 


1040 

1930 


NEW ENQ. 

Hi 

■1 












1 


0 



2 

449 

106 

mEm 


0 

0 

New ITampshIro-— 

0 

Bl 

0 




28 


3 

1 

0 

0 

1 

Bl 

0 




13 

168 

140 

0 


0 


3 


0 


■■■■ 

iOiHi 

Hil 

943 

697 

mm 

1 

2 


0 

Bl 



mm 

MMM 

188 

133 


Bl 


0 

OoTmop.t.iciit 

2 

Bl 

2 

3 



17 

818 

219 

1 

3 

0 

MID. ATL. 













Now York 

20 

21 

28 

17 

18 

15 

888 

2,181 


0 

5 

6 

Maw Jorsay 

7 

7 

7 

4 

5 

5 


48 

708 

0 

1 

3 


17 

23 

36 




463 

141 


6 

0 

8 










K. NO. CEN. 














9 

11 

11 

7 


6 

26 

67 

1,241 

1 

1 

0 

Indiana. _ 

1 

8 

8 

1 

3 

7 

6 

13 

159 

2 

0 

3 

Illinois...— 

IG 

36 


3 

64 

64 

174 

44 

417 


0 

4 

Michigan 4 

4 


12 

2 

6 

2 

0 

CG7 

667 

1 

1 

2 

Wisconsin... 

7 

Bra 

1 

63 

35 

22 


785 

785 

0 

2 

1 

W. NO. CEN. 













Mlnnosota. 

1 

0 

1 

1 

5 

1 


254 


0 

0 

0 

Iowa _ 

4 

3 

3 


4 

1 

416 

207 


0 

0 

0 


5 

9 

9 

6 


26 

26 

22 

30 


0 

0 


0 

1 

1 


2 

2 

5 

mSm 

82 

0 


0 


0 

2 

1 


8 


2 


4 


0 

0 


1 

2 

1 


8 


16 

864 

191 

0 

0 

0 

ICaiisss - -_ 

3 

6 

3 

i 


1 

392 

97 

97 

^■9 

1 

1 

aO. ATL. 











Delaware 

1 

0 






13 

12 


^H9 

0 

Maryland * 3 _ 

3 

3 


ijUgi 

3 

3 

17 

165 

165 

1 

0 

4 

Diat. of Col 

2 

3 





4 

316 

146 

^■9 

0 

0 

Virginia. _ 

6 

3 


67 

28 


2S0 


4G5 

2 

0 

6 

West Virginia 3. 

G 

9 

In 

9 

17 

28 

32 


mm 

2 

1 

1 

North Carolina 

3 

9 

Bl 

4 

3 

3 



298 

0 

3 

2 

South Carolina 3__„ 

6 

2 

Bl 

299 

244 


6 

12 

62 

2 

0 

0 

Georgia * ____ 

7 

8 


23 

64 


112 

72 

26 

0 


0 

FlorWa.. 

1 

6 

6 

8 

27 

3 

162 

0 

19 


0 

0 

B. so. CBN. 












Kentiifiky- 

3 

9 

7 

12 

9 

9 

113 


148 

0 

1 

2 

Tennessee 

5 


6 

16 

12 

16 

133 



0 

0 

2 

Alabama 3 

2 

Bl 

8 

34 

31 

14 

166 


119 

2 

2 

2 

Missisftfppi 3 

3 

6 

4 






1 

1 

1 

W, SO. CEN, 












Arkansas__ 

2 


BE] 

16 

23 

38 

30 

71 

71 



Hi 

Louisiana 3- _ _ 

1 



13 

7 

7 

4 

100 

24 


Bl 


Oklahoma 

3 


Bn 

21 

17 

18 

13 

176 

66 


Bl 

1 

Texas 3 . _ 

18 

23 

26 

126 


138 

1,350 

482 

216 



3 

MOUNTAIN 










Montana * _ . . 

0 

1 

2 

9 

10 


81 

232 

84 

0 

Bl 

0 

Idaho 4 

0 




3 

3 

40 

79 

14 

0 

Bl 

0 

Wvominc ■*__ 

0 



3 



16 

71 

26 

0 

Bl 

0 

Colorado * 3-__ 

16 



2 

12 


29 

231 

231 

mi 

Bl 


New Mezioo- 

4 



8 

1 

2 

87 

10 

43 

Bl 



Arlxona > 

1 



66 


31 

118 

21 

22 

Bl 

Bl 

0 

ntahl*. 

0 

0 

0 

3 

2 


78 

60 

Bl 

Bj 

0 

PACZTIC 




m 

■1 


■ 

■ 


Washington 4 . _ _ 

0 

3 

3 





ill 

286 

Bl 

0 

0 

Oroffon _ . 

3 

0 

BB 



21 

619 

83 

0 

ma 

0 

California . 

8 

24 

IH 



32 

272 

2,286 

1,612 

0 


7 




wmi 

mmm 

Total_ 


IE] 

1 370 

1 876 

1 914 

608 


14,587 

14,587 

m 

E 

120 




21 weeks.. 

} 6.849 9.03110,683 164,062 146,309 136,76S 

i 

288,402 288,402 

S48l 1,003 

2,995 


See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended May 
1940 t and comparison with corresponding week of 19S9 and 6-year median — Con. 


Typhoid and para¬ 
typhoid fever 
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Telegraphic morbidity reports from State health ojficers for the week ended May ^5, 
1940f and comparison with corresponding week of 1939 and S^-year median — Con, 


Division and State 

Whooping cough 

Division and State 

Whooping cough 

Week ended— 

Week ended— 


May 27, 
1939 

May 25, 
1910 


NEW ENG. 



so. ATL.—continued 



Maine.. 

34 

178 


23 

61 

TTftmpshlrft 

4 

2 

South Carolina 8 _ 

11 

32 

Vermont-r__ 

36 

47 

Ooor<ria8_ 

X6 

29 

Mfwsanhiifiatta . ' 

161 

95 

Ploriria . __ . 


Rhode Island. 

7 

42 




Connecticut.— 

37 

81 

B. SO. CBN. 







SS 

9 

MID. A.TL. 



Kentucky. 

64 

38 




Tennessee. 

28 

70 

New York.... 

313 

410 

Alabama».. 



New Jersey..,, - - 

100 

342 

Mississippi *_ 



Ponnsylvaiila. 

277 

232 







W. so. CBN. 



E. NO. CEN. 




12 

33 

Ohio _ - 

200 

181 

Arkansas. 

54 

2Q 

Indiana_ 

27 

92 

T^isiana *_ __ 

31 

23 

Jlllnois . * 

87 

249 

Oklahoma_ 

434 

186 

Michigan *.-.-_ 

195 

239 

Texas *_ 

Wisconsin.. 

108 

125 







MOUNTAIN 



W. NO, CBN. 




0 

30 




Montana *_ _ 

16 

2 

Minno.sota..-_ 

40 

44 

Tflftho 4_ 

5 

0 

Iowa_____ 

60 

23 

Wyoming *_ 

9 

i g0 

_ __ ' 

21 

24 

Colorado * # _ 

67 

40 

North Dakota_ 

3 

1 

New Mexico__ 

75 

18 

South Dakota__ 

4 

0 

Arimna 8_ 

200 

52 

Nohraska _ _ 

7 

27 

Tltah 1 4 

Kansas...... 

63 

28 

PACIFIC 



so. ATL. 



Washington *. 

83 

22 

Delaware. _ _ 

10 

11 

Oroaon_ ____ 

20 

19 

Maryland**___ 

106 

40 

California_ 

462 

187 

Dist. ofOol_1 

5 

27 


Virginia_| 

60 

35 

Total __ __ 

3,805 

3,806 

West Virginia * _ 

60 

24 


North Carolina * _ . 

87 

250 

21 weeks__ 

60,402 

83,808 







»New York City only. 

* Period ended earlier than Saturday. 

»Typhus fever, week ended May 25, 1940,23 cases, as follows: Maryland, 1; South Carolina, 1; Georgia, 7i 
Alabama, 5; Louisiana, 1; Texas, 7; Arizona, 1. 

* Rocky Mountain spotted fever, week ended May 26, 1940, 19 cases, os follows: North Carolina. 1; 
Montana, 4; Idaho, 1; Wyoming, 8: Colorado, 1; Utah, 2; Washington, 2. 

* Colorado tick fever, week ended May 25, 1940, Colorado, 8 cases. 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended May 11, 1940 

This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of 
showing a cross section of the current urban Incidence of the communicable diseases listed in the table. 


State and city 

Diph- 

Infiuenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

l(‘vcr 

coses 


Deaths, 

Bil 

causes 

theria 

cases 

Cases 

Deaths' 

Data for 90 cities: 












6-year averaM.. 

137 

107 

44 

6,485 

606 

2,108 

21 

897 

25 

1,272 


Current week L* 

76 

76 

17 

3,216 

379 

2,071 

1 

862 

12 

1,020 


Maine* 












Portlftnrl 

0 


0 

182 

2 

0 

0 

0 

0 

1 

22 

New Hampshire: 












Poncord 

0 


0 

2 

1 

0 

0 

0 

0 

0 

17 

Manehestar..— 

0 


0 

0 

0 

1 

0 

0 

0 

0 

16 

■WftRhnft . 

6 


0 

9 

0 

0 

0 

0 

0 

0 

6 

Vermont: 












Barre.. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

2 

■Rorlingt-Oii . 

0 


0 

0 

0 

0 

0 

0 

0 

0 

11 

■Rot-larid _ 

0 


0 

0 

0 

0 

0 

0 

0 

d 

2 

Massachusetts: 












■Rofltnn _ _ 

1 


0 

147 

13 

67 

0 

10 

0 

73 

102 

■Pfl-ll PiVPT - 

0 


0 

38 

1 

0 

6 

8 

6 

g 

28 

Springfield. 

0 


0 

2 

1 

7 

0 

0 

6 

6 

85 

Worcester^ __ 

2 


0 

28 

2 

9 

0 

0 

0 

4 

48 

Bhode Island: 












Pawtucket--.-. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

14 

Providence 

0 


0 

112 

2 

8 

0 

0 

0 

2 

64 

Connecticut: 












Pridgep^rt 

0 


0 

0 

2 

3 

0 

0 

0 

0 

30 

■Rfl-Ptford 

1 


0 

2 

2 

9 

0 

1 

0 

2 

32 

New Haven.— 

0 


0 

0 

2 

6 

0 

0 

0 

7 

42 

New York: 












’Rnffn.lo- - 

0 


0 

4 

7 

18 

0 

5 

0 

8 

131 

New York. 

19 

16 

0 

244 

84 

744 

0 

94 

2 

90 

1,674 

Rochester. 

1 

3 

0 

6 

0 

24 

0 

1 

0 

7 

63 

Synuniae 

0 


0 

0 

0 

9 

0 

1 

0 

1 

69 

New Jersey: 











Pf^mden _ 

1 


0 

0 

1 4 

18 

0 

1 

0 

0 

35 

Newark. 

0 

1 

0 

418 

3 

44 

0 

0 

0 

21 

100 

Tmnton 

0 


0 

1 

1 

6 

0 

1 2 

0 

4 

37 

Pennsylvania: 











Philadelphia— 

3 


0 

107 

14 

130 

0 

27 

1 

25 

646 

Pittsburgh. 

4 

1 

2 

2 

12 

19 

0 

6 

0 

12 

166 

Rpftding 

0 


0 

1 

0 

0 

0 

0 

0 

11 

22 

SnrAnton. 

0 



0 


1 

0 


0 

0 


Ohio: 












Cincinnati_ 

8 

1 

1 

0 

2 

13 

0 

10 

0 

26 

160 

Cleveland. 

1 

12 

0 

6 

8 

68 

0 

0 

1 

29 

188 

Columbus_ 

4 

2 

2 

1 

1 

8 

0 

3 

0 

4 

104 

Toledo. 

0 

1 

0 

0 

3 

69 

0 

2 

0 

6 

74 

Indiana: 












Anderson —— 

0 


0 

0 

0 

3 

0 

0 

0 

8 

8 

Port Wayne.— 

0 


0 

7 

3 

0 

0 

1 

0 

3 

30 

Indianapolis.— 

0 


3 

6 

6 

16 

0 

4 

0 

10 

106 

Miinnln 

0 


0 

0 

2 

2 

1 

0 

0 

0 

10 

South Bend_ 

0 


0 

0 

0 

4 

0 

0 

0 

0 

16 

Terre Haute— 

0 


0 

0 

0 

2 

0 

2 

0 

0 

18 

Illinois: 












Alton_ 

0 


0 

0 

0 

0 

0 

0 

0 

4 

T 

Chicago___ 

4 

i 

1 

66 

26 

468 

0 

48 

0 

68 

743 

Elgin __ ____ 

0 


0 

0 

1 

1 

0 

0 

0 

0 

9 

MnlinA _ 

0 


0 

1 

0 

0 

0 

1 

0 

0 

13 

Springfield.— 

MiehlgaiK 

0 


0 

2 

3 

3 

0 

0 

0 

0 

25 

Detroit_ 

1 

2 

1 

191 

13 

86 

0 

21 

1 

93 : 

203 

PHnt. 

0 


0 

11 

4 

21 

0 

0 

0 

4 

20 

Grand Bapids- 

0 


0 

9 

2 

17 

0 

0 

0 

21' 

38 

Wisoonsln: ' 












Kenosha___ 

0 


0 

63 

0 

2 

0 

0 

0 

0 

11 

Madison_ 

6 


1 

87 

X 

6 

0 

0 

0 

2 

9 

Milwaukee..... 

0 


0 

106 

4 

22 

0 

3 

0 

0 

98 

EartinA _ 

0 


0 

0 

0 

1 

0 

0 

0 

e 

23 

Superior_ 

0 


0 

64 

0 

0 

0 

0 

0 

0 

6 


1 Ugores fbr Qalveston estimated: r^ort not received. 
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City reyoris for week ended May 11, 1940 —Continued 


State and city 


Minnesota: 

Duluth. 

Minneapolis.--. 

St. Paul.. 

lovra: 

Cedar Bapids-. 

Davenport. 

Des Moines.—. 

Sioux City. 

Waterloo_ 

Missouri: 

Kansas City.... 

St. Joseph. 

St. Louis. 

North Dakota: 

Fargo. 

Grand Forks... 

Minot. 

South Dakota: 

Aberdeen .. 

Sioux Falls. 

Nebraska- 

Lincoln. 

Omaha.—...... 

Kansas: 

Lax?renee. 

Topeka... 

Wichita_ 

Driaware: 

Wilmington— 

Maryland: 

Baltimore. 

Cumberland..., 

Frederick- 

District of Colum¬ 
bia: 

Wariiington.... 
Virginia: | 

Lynchburg.i 

Norfolk.. 

Bidimond_ 

Boanoke. 

West Vir^ia: 

Charleston. 

Wheeling_ 

North Carolina: 

Gastonia. 

Baleigh_ 

Wilmington..— 
Winston-Salem. 
South Carolina: 

Charleston. 

Florence_ 

Greenville._ 

Georgia: 

Atlanta- 

Brunswick_ 

Savannah_ 

Florida: 

Miami_ 

Tampa_ 

Kentucky: 

Ashland_ 

Covington_ 

Lexington_ 

Louisville_ 

Tennessee: 

Knoxville_ 

Memphis__ 

Nashville_ 

Alabama: 

Birmingham., 

Mobile. 

Montgomery.. 
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City reports for week ended May 11 ^ 1940 —Continued 


stale and city 


Arkansas: 

Fort Smith. 

Little Bock. 

Louishna* 

Lake Charles - 
New Orleins-.. 

Shreveport. 

Oklahoma: 

Oklahoma City. 

Tulsa. 

Texas- 

Dallas. 

Forth Worth... 

Galve*?^. 

Houston . 

San Antonio ... 

Montana: 

Billings. 

Great Falla_ 

Helena. 

Missoula.. 

Idaho: 

Boise.. 

Colorado: 

Colorado 

Springs.. 

Denver.. 

Pueblo_ 

New Mexico: 

Albuquerque... 

Utah: 

Salt Lake City. 

Washlnfrton: 

Seattle.. 

Spokane.. 

Tacoma.. 

Oregon: 

Portland.. 

Salem.. 

California: 

Los Angeles..,, 
Sacuamento.... 
San Francisco.. 


Diph- Mea- Pneu- Small- Tuber- Deaths 

theria- \ -sles monia pox culosis K? mnoh 

cases Cases'Deaths deaths cases deaths JL'?! causes 



Ehode Island: 

Providonco. 0 1 

Iowa: 

Sioux City._ 1 0 

New York: 

Buffalo. 2 0 

New York. 2 1 

Ma^land: 

Baltimore_ 1 0 


EncephalUitf epidemic or lethargic.—02»3&: Now York, 1; Charleston, W Va., i; Groat Falls, 2; San Fran¬ 
cisco, 1. 

Pellagra.— Cases: Atlanta, 11; Savannah, 4; Los Angeles, 1. 

Rabies in men.—Deaths: Memphis, 1. 

TkhAus fever.—Oases: Savannah. 2; Mobile, 1. 

























































































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases—Week ended April 27, 1940 .— 
Duriug the week ended April 27, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


nisease 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

s 

Sas¬ 

katch¬ 

ewan 

1 

British 

Colum¬ 

bia 

Total 

OorAhrofipfTial niAnfngit.lR 


2 


8 

8 

1 

X 

2 


12 

OhIokenpoT 


6 

8 


820 

30 

IX 

12 


689 

niphth^a__ 




24 

2 

5 

1 


3 

35 

TTii^ntAry ___ 




24 






24 

Influexural._ 





Kl 


2 


7 

HI 

Measles_ 

MiiTTipn 

2 

H 


214 

26 

KB!] 

KS!I 

644 

4 

272 

15 

10 

X 

60 

16 

1,437 

466 

Pnaninonla_ 

i 




mEM 


4 


15 

44 

Poliomyelitis_ 





Wmm 




2 

2 

fever _ 


6 

XO 

126 

124 

15 

6 

16 

4 


Trachoma __ ___ 






2 



2 

4 

Tubereiiloafs __ _ i 

8 

15 


77 

62 

XI 

22 

8 


211 

Typhoid and paraty- 
phoid fever_ 



■ 

X7 

8 

8 


X 

1 

81 

Wnoopi]^ cough_ 


82 

2 

XXO 

118 

24 

59 

18 

23 

8S6 


CUBA 


Habana—Communicable diseases—4 '^eeks ended May 4j 1940 .— 
During the 4 weeks ended May 4, 1940, certain communicable 
diseases were reported in Habana, Cuba, as follows: 


Disease 

Cases 

Deaths 

Disease 

Oases 

Deaths 

plphtherift . ^ 

9 

■B 

Tuberculosis __ 


2 

8<^let fever 



Typhoid fever 

88 

9 


KHH 






FINLAND 


Communicable diseases—4 u^oeks ended March 2S, 1940. —^During the 
4 weeks ended March 23, 1940, cases of certain communicable diseases 
were reported in Finland as follows: 


Disease 

Oases 

Disease 

Cases 

DlphiherlA. _ _ _ _ _ 

284 

Pollomyelitla _ 

10 

Dysentery 

X 

Suarlet fever_ _ _ 

651 

Influen 2 a_- 

1,848 

82 

Typhoid fever_ 

U 

Paratyphoid fever 



( 998 ) 
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PANAMA CANAL ZONE 


UaySLlSM 


Notifiable diseases — January-March 1940. —^During the months of 
January, February, and March 1940, certain notifiable diseases were 
reported in the Panama Canal Zone and terminal cities as follows: 


Disease 

January 

February 

Murch 


Casb 

Deaths 

Cases 

Deaths 

Cases 

Deaths 

PhimlrAnpoi __ _ 

7 


13 


17 


Diphthi*rla ^ _ 

2 


8 


8 


D^ontory (aTnnnhffi) _ 

12 


3 

2 

5 

1 

Dysentery (bacniftpy) 

6 

2 

6 


2 

1 

jjeirroay ,1.. - ^ _ ___ 

3 

1 

1 


1 


Mataria..^-- - - __ 

271 

6 

205 

6 


3 

Measles - - - _ _ _ 

1 


1 



Menmgoooceiis meningitis - - 

2 

1 





Mumps 

5 


1 


2 


Paratypliold fever. 



1 


1 


PneuTnonia . 


16 


8 


13 

Poliomyelitifl _ _ _ ___ __ 

3 




■R-ftlftpsipcf fever. _ 

1 


1 




flcarlet fever , ^ ^ 

1 






Tuhe^eiiiesis ^ r 


30 




31 

Typhnul fever , 




2 

Typhiifs fever,- __- - ^ _ 





3 










SWITZERLAND 

Notifiable diseases—February 1940. —^During the month of February 
1940, cases of certain notifiable diseases were reported in Switzerland 
as follows: 


Disease 

Cases 

Disease 

Cases 

nerfibroaplnal meningitis — 

110 

Paratyphoid fever. . „ 

2 

rbfekenpnx . _ 

160 

Poliomyelitis 

3 

Diphtheria - 

86 

Searlftt fever _ _ _. . 

602 

f}4»rmnn measles 

66 

Tub^ulo.sls__ 

277 

2 

Influenza__ 

6,627 

1 

Typhoid fever_ 

TiAtharglc eneephalltls _ _ 

TTndnlnnt fevar 

0 

Measles 

1,377 

118 

Whooping cough_ 

184 




Viial statistics—Year 1939. —^The following table shows the number 
of marriages, births, and doatlis in Switzerland during the year 1939: 

Number Of marriages .31,613 Deaths from—Continued. 

Number of births.63,337 Heart disease. 7,436 

Number of deaths. 49,484 Influenza. 1,094 

Deaths from: Pneumonia. 2,794 

Arteriosclerosis. 0,229 Suicide. 1,001 

Cancer. 6,631 Tuberculosis. 3,368 
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WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 

From medicftl oiBcera of the Pohllo Health Service, American conmto. Intematlpna Office of Public 
Health, Pan American Sanitary Bureau, health section of the League of Nations, and other swrcra. The 
reports contained in the following tables must not be considered as complete or final as regards either the 
list of countries included or the figures for the particular countries for which reports are given. 


CHOLEBA 

[O indicates cases; D, deaths] 

Note.— Since many of the figures in the following tables are from weekly reports, the accumulated totals 
are for approximate dates. _ 



PLAGUE 

(C indicates cases; D, deaths] 


B^gian Congo_ 

British East Africa: 

Kenya.. 

Uganda- 

l^i^^gaaiar._I_ 

Morocco 1... 

Rhodesiaj^N orthem_ 

Senegal: Dakar. 

Union of South Africa. 


Dutch East Indies: Java and Madura. 

India. 

Bassein.. 

Godhin___ 

Plague-infected rats. 

Bangoon...... 

Indochina (French). 

Thailand: 

IBangkok___ 

BIsnulok Province.. 

Dhonpuri Province. 

Jayanad Province. 


Kamphaeng Bair Province.. 
Kanohanapuri Province ... 


Nagara Svarga Province., 
Noangkhay Province. — 
Sukhodaya Province._ 


EUROPE 

Portugal: Azores lsland.s.. 

NORTH AMERICA 

United States. (See issue of May 17, p. 907.) 

Argentina: America 

Salta Province.. 

Santiago del Estero Province_ 

Peru: 

Lamhayeque Department__ 

Libertad Department.. 

Lima Department.. 

Piura Department.. 

Venezuela,* 

Hawaii Territory: Plague-Infected rats 



> A report dated 11,1940, stated that there was an epidemic of bubonic plague in southern Morocco, 
where several hundred oases had been unoflacially reported. 

* Imported. 

a Reported as glandular plague. 

* For the month of January only. 

of Vdn^Saf*^^^ 7» 19^ to Jan. 4,1940,11 cases of plague with 8 deaths were reported from the interior 
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May 31,1940 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

SMALLPOX 


[O indicates oases; D, deaths] 


Place 

January- 

February 

1910 

March 

1940 

April 1940—week oiHlod— 

6 

13 

20 

27 

AFRICA 

Alg'prift „ ^ ^_ C 


1 

'~"‘2]2' 





Aiurola ___——— - C 

120 

702 

3 1 
17 

'"■"oo 




PelgJfitt rjftTigft . ___ — C* 

05 



British frifift ______ C 



T^ahniripy _ _ _ _ C 






JJ*l^nch (^Hiinea .. ___ - —0 



13 



Gibr^tar. _ C5 


M 

31 

141 

156 

1, 

20 

53 

5 

101 

1 

160 

128 




fvory r - - G 

8 06 
687 
146 
f) 

80 

14 





Nigeria _ _ 0 





Ntge^ Terriiinry _ . . _ ^ G 





^ r - - “ ^ C 





'Rf(<>dA*»i»Vx Sniithem... _ _ _ _ _ 0 

4 




^ _ _ - , _ _ _ O 




pienA T-emift ^ ^ _ ___ __ 0 





Sudan (Anglo-Epyptlan). 0 

TTnlon of South Africa ^ ,__ ^ 0 

103 

45 

95 

240 

11 

12 

6 

36 

se 

ASIA 

Arabia . - „ __. _ 0 





China. C 

Ghosen __ _ _ _ _ _ O 

43 

37 

9 

51 

Giif-fth East Indies—Sabang_ _ - - -, — O 

4 





India_G 

30,420 

5 

607 

54 

57 





India (French)...... 0 






Indochina (Fronch). _ _ G 

303 

38 

25 

<202 










Japan . _ _ - _ _ _ _ _ 0 

3 

0 

2 

17 

Straits Sottlcmcnts _^_ , __ G 

1 





Sumatra , ^ _ G 

1 





T*hailand . H 


2 

1 

2 


EUaOPS 

Graat Britain. _ . . _ _ .^. . . G 

2 

16 

40 

144 

53 

1 

22 

1 

99 

54 



Graoce . _ _ _ _O 






Portugfll _ _ _ 0 






Spain_ C 

61 





Turkfly _ . ^ _ _ G 





NORTH AMERICA 

Guatemala_ _ ^ _ _ _, _ __ 0 






Mazico - . n- ^ G 

18 





SOUTH AMERICA 

BrazU_ ^ __ G 





Colombia...0 






VanoRiicia (aJastrim) _ _ G 

31 











»For January only. 

* Imported. 

»For February only. 
i For January, Fobruary, and March. 
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May SI, 1S40 


WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Contiiined 

TYPHOS FEVEB 



YELLOW PEVEB 

(C indicates coses; D, deaths] 


AFAICA 

Cameroon: Nkonesamba.... 0 

*1 






French Equatorial Africa; Fort ArchaTubauit. _ _ C 






Oolrt Coniit. _ _ . _ ^ O 


1 




Ivory OoARt _ . .. O 

1 





Nigeria: 

Enugu - _ ^ _ __ _ _ O 


»1 




Oshogbo.* 

SOUTH AUEBICA 

Brazil; 

Espirito Santo State. _ .. TJ 

>28 

>1 

2 

1 





Rio de Janeiro State___D 






Colombia: 

Antioquia Department—San Lnia _ _ . D 






Oaldas Department— 

LaPradera.. ^ _ _ D 






Samana __ _ _^ .. D 

1 





Victoria._ _ __■ D 

1 












i8uapected. 

5 pur^ tbe week ended May 4, 1940, 1 suspected case of yellow fever was reported In Oshogbo, Nigeria. 
« Jungle type. 

X 
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PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 

April 21-May 18, 1940 

The accompanying table summarizes tlie prevalence of eight im¬ 
portant communicable diseases, based on weekly telegraphic reports 
from State health departments. The reports from each State are 
published in the Public Health Reports under the section “Prevalence 
of disease.” The table gives the number of cases of these diseases 
for the 4-woek peiiod ended May 18,1940, the number reported for the 
corresponding period in 1939, and the median number for tljo years 
1935-39. 

With the exception of influenza, the incidence during tlie 4 weeks 
ended May 18 of all of the eiglit communicable diseases under con¬ 
sideration was again below the median expectancy for the period. 

Influenza .—^While the number of cases of influenza (5,650) was only 
about 50 percent of the number reported for this period in 1939, the 
incidence was about 15 percent in excess of the 1935-39 median figure 
for this period. The disease was most prevalent in the South Atlantic 
and West South Central regions. In the South Atlantic region the 
number of oases (2,012) was more than twice the average incidence 
for preceding years, but in the West South Central region the number 
(1,792) was slightly below the seasonal expectancy. Wlule the num¬ 
ber of cases in the Movmtain region was not large, it was almost twice 
the nu'dian figure for the period; in all other regions the situation 
was favorable. 


DISlJASnS BIJUOW MKDIAN PltEVAmSNCn 

DipMerfa.—-The incidence of diphtheria was tlie lowest on record 
for this period. E'er the 4 weeks ended May 18 there wore 927 cases 
reported as compared vitli 1,221,1,486, and 1,544 cases for tlie corre¬ 
sponding period in 1939, 1938, and 1937, respectively. The current 
incidence is less than 60 percent of the 1935-39 median figure for this 
period. 

Measles ,—The niunber of cases (44,682) of measles reported during 
the current period was about 70 percent of the number reported for 
the corresponding period in 1939 (approximately 62,000 cases), which 

(1003) 
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figure also represents the 1935-39 median figure for this period. The 
West South Central and Mountain regions reported rather significant 
increases over the normal seasonal expectancy, but in all other regions 
the incidence was comparatively low. 

Nvtnhci of 7 epo 7 ted ca^cs of eight communicable disea^ies tn the United States dming 
the Ji-wetl petiod Api il-May 18,1940, the nnmhir foi the corr(^ponding period 
in 1039, and the median number of cases repotted foi the cot responding petiod 
1985-30 I 


Division 

Cur¬ 

rent 

pe¬ 

riod 

1039 

6 year 
me¬ 
dian 

Cur¬ 

rent 

pe¬ 

riod 

1989 


Cur¬ 

rent 

1)0- 

uod 


5 year 
me¬ 
dian 

Cur¬ 

rent 

nod 

1939 

5 year 
me¬ 
dian 

United States ^. 

NewFMland . 

Middle Atlantic 

Eail Noith Central - 
West Noitli Central-- 
South Atlantic 

East South Central . 
West South Central - 

Mountain.. 

Paciflc_ 

Diphtheria 

Influenza > 

Measles* 

Menmftocooous 

meningitis 

927 

26 

187 

144 

84 

162 

58 

IW 

50 

67 

1,221 

31 

242 

273 

75 

177 

81 

150 

72 

111 

1,544 

47 

314 

289 

118 

244 

124 

237 

72 

119 

6,650 

12 

88 

444 

71 

2,012 

517 

1,792 

453 

281 

10,725 

322 
82 
617 
271 
3,796 
1 753 
3,016 
102 
376 

4,939 

30 

6«) 

617 

271 

026 

664 

1,842 

m 

376 

44,082 

5,193 
8,123 
6,619 
4,077 
2,817 
1, 559 
5,875 
4,054 
6,367 

61,913 

0,650 
9,251 
5.701 
5,m 
9,119 
1,209 
5,656 
5,956 
14.222 

61,913 

9.550 
19,616 
9,189 
5,209 
6 126 
2,110 
2,719 
3,412 
9,618 

189 

9 

43 

11 

14 

28 

32 

19 

23 

5 

154 

11 

44 

20 

5 

26 

14 

23 

7 

5 



Poliomyelitis 

ScarlLt fe\u 

Smallpox 

Typhoid and para 
typhoid fever 

United States'_ 

66 

149 

78 

19,830 

16,980 

24,641 

280 

1,229 

1,142 

415 

521 

532 

New England _ 

1 

1 

3 

1,195 

1,094 

1,417 

0 

0 

iH 

29 

20 

20 

Middle Atlantic . .. 

7 

e 

e 

7.653 


6,574 

0 

1 

HU 

80 

59 

64 

East North CentrsJ 

7 

8 

8 


6,236 

8,241 

35 

354 


75 

71 

71 

West North Central . 

6 

a 

a 


1,445 



440 

465 

19 

26 

20 

South Atlantic 

8 

95 

15 


673 

767 

7 

5 

5 

58 

89 

106 

East South Central .. 

5 

5 

7 

658 

411 

265 

28 

29 

7 

48 

65 

64 

West South Central . 

6 

11 

11 


290 

426 

61 

24d 

61 

57 

no 

124 

Mountam. 

1 

5 

S 

437 

45< 

526 

3S 

6t! 

128 

21 


80 

Paciflc. 

22 

14 

14 

771 

862 

1,014 

20 

■ 

172 

2b 

42 

42 


148 States Nevada is oxclndcd and the District of Columbia is counted as a State m these reports, 
> 44 States and New Yoik City 
* 47 States Mibsi&bippi is not inoludod. 


Meningococcus meningitis ,—^Tlie incidence ol meningococcus menin¬ 
gitis was slightly above that reported for the corresponding period in 
1939, but in relation to the preceding 6-year average it wjus relatively 
low, the number of cases (189) for the cun^ent period being less than 
40 percent of the average figure (504 cases) for this period. Of the 23 
cases reported from the Mountain region, 19 occun^ed in New Mexico; 
the 1935-39 median figure for New Mexico for this poiiod is only 
5 cases. 

PoliomydUis .—For the 4 weeks ended May 18 there were 66 cases 
of poliomyelitis reported, as compared with 149, 64, and 78 cases for 
the corresponding period in 1939, 1938, and 1937, respectively. The 
Pacific region reported a few more cases than might normally be 
expected at this time, but in all other regions the situation was 
favorable. 
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Scarlet fever .—Tho nuiabor of cases (19,830) of scarlet fever reported 
for the current peiiod represented an increase of approximately 20 
percent over tho number repoited for the corresponding peiiod in 1939, 
but the incidence remained well below tho 1936-39 median incidence 
for this peiiod (approximately 26,000 cases). Increases over tho 
noimal seasonal incidence were reported from tho Middle Atlantic, 
South Atlantic, and East South Central regions, but in all other 
regions the incidence was below the seasonal expectancy. 

Smallpox .—Tho incidence of smallpox was the lowest on record for 
this period. There were 280 cases reported, as compared with 1,229, 
1,671, and 1,142 cases for the corresponding period in 1939, 1938, and 
1937, respectively. Alabama reported 22 of tho total of 28 cases 
reported from tlio East South Central region. 

Typhoidfeoer .—The munber of cases (416) of typhoid fever was tlio 
lowest reported for this period in tho 12 years for which these data are 
available. Tho North Atlantic and East Nortli Central regions 
reported some increase over the seasonal expectancy, but in other 
regions the incidence was relatively low. Tlio South Atlantic and 
West South Central regions reported very significant declines from 
the 1936-39 median inures for this peiiod. 

MOBTAMTV, ALL CAUSES 

The average mortality rate from all causes in largo cities for tlie 4 
weeks ended May 18, based on data received from the Bureau of the 
Census, was 11.4 per 1,000 inhabitants (annual basis). Tho rate was 
slightly higher than tho rate for tlie coiresponding period in each of 
tho 2 preceding years. The 1936-39 average rate for this period 
was 11.8. 

DISINSECTIZATION OF AIRCRAFT 

By C L WtM.i \MH, AMsUint ffuigion Onieial, Un, Ud Utala, PuUic llinUh Stivtea 

For some years, tho Public Health Service has been actively engaged 
in tho development oi methods for dobtioying insects, particularly 
mowpiitoe,-., on airci’aft from foreign ports. Three specific objects 
have been aimo<l at: To prevent tho introduction of mosiiuitoes in¬ 
fected with yellow fever from South American ports; to prevent the 
introduction of Anopheles gamJnac from eastern South America into 
the southom part of the United States; and to prevent tho introduc¬ 
tion of any Anopheles from tho west coast of the United States into 
the Hawaiian Islands. 

In two papers published in 1936,* Williams and Dreesson describe 
the problem presented and recommend tho use of a concentrated 

1 Tho dfstructlou of inosquitocs in airplanos By O L. Williams and W 0 Dreesson I>ut) ETealth 
Rep, vol 60, No May 17,1036, pp 6W-671. A nonJOlamniablo pyrothrum spray for use In alrplaase. 
By 0 L. WiUIams and W. 0. Dretsson. Bub. Health Rep, vol. 60, No. 41, Oot. 11,1036, pp, 1401-1404. 
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pyrethxum spray which had been shown to bo highly toxic to mos¬ 
quitoes while practically innocuous to human beings. Based on this 
work, all planes coming from South America during the past few years 
have been sprayed throughout the fuselage wliile in flight en route 
from the last foreign stop to a United States port. The spraying has 
been done with a hand sprayer by the steward, the ventilating system 
of the airplane being cut off for a period of 10 minutes. 

Careful inspections of airplanes on arrival at Miami, Fla., have 
shown that very few live mosquitoes have been brought into that port 
since the spraying in flight was instituted. Despite this, however, it 
is felt that the method is not entirely satisfactory for several reasons, 
the more important being that the spraying is not accomplished under 
the surveillance of a dismterested Government official, that the pres¬ 
ence of passengers renders it difficult to direct the spray adequately 
into all of the remote recesses of the fuselage, and that certain com¬ 
partments, such as the space under the limber boards, cannot be 
readily opened and sprayed in flight. 

The airplanes traveling from northern South America, the Canal 
Zone, and Mexico City to Brownsville, Tex., were for some time 
sprayed while resting on the ground overnight at Mexico City and 
again while on the ground at Tampico. Careful inspection of these 
on arrival at Brownsville show’^ed very few live mosquitoes, and ap¬ 
parently the method was a successful one. 

Airplanes departing from San Francisco for Honolulu have been 
sprayed while resting on the water with the passengers aboard im¬ 
mediately before departure. This spraying has been done by a repre¬ 
sentative of the Public Health Service, and, it is believed, has been 
quite thorough m practically all instances. On arrival at Honolulu 
the discovery of live mosquitoes has been rare. 

It has appeared that probably the best protection would bo 
afforded by a very careful and thorough spraying of the interior of 
airplanes at a point removed both from infected territory and from 
the nearest United States port. It appeared that thereby a definite 
barrier could be set up against mosquitoes coming from infected areas, 
although it might not prevent the transportation of mosquitoes in¬ 
festing the port at which the spraying itself was done, and which 
might come aboard following disinsectization. As long as such mos¬ 
quitoes were either not infected or were not of a species that it was 
desired to keep out of the coimfcry, their transportation would be a 
matter of no quarantine significance. 

With these considerations in mind, the Public Health Service has 
adopted, for the control of mosquitoes carried by aircraft from the 
eastern coast of South America, a method of spraying airplanes on the 
water at Port of Spain, Trinidad. This spraying is very carefully 
done with a power apparatus under the surveillance of a Public Heal& 
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Service inspector, who certifies that the spraying was properly per¬ 
formed. The procedxire is as follows: A trained member of the Pan 
American Aiiways’ ground personnel at Port of Spain eanies aboard 
the piano an air-pressure sprayer which has been especially developed 
for the purpose, and after closing all openings to the outside and open¬ 
ing up all spaces inside the fuselage, including the bilges (the hmber 
boards being raised), ho proeceds to spray thoroughly tho entire 
interior of tho aircraft. The sprayer used permits accurate dosage, 
and an amount of insecticide is used double that which has been 
shown by experiment to be sufficient to kill 100 percent of exposed 
mosquitoes. As soon as all of tho insecticide has been sprayed, the 
man operating tlio apparatus leaves tho airplane, closing tho hatch 
behind him, and tho airplane is kept closed for 10 minutes. At tho 
end of the 10 minutes, the airplane is opened and the crow goes aboard 
and begins preparations for departure. In a few minutes, tho pas¬ 
sengers come aboard, and witliin one-half hour from tlio time the 
sprapng was begun, the airplane takes off. 

By this method, it is fdt that any mosquitoes that may have been 
brought by an airplane from South America are destroyed. It is 
true, of course, that mosquitoes infesting Trinidad may enter tho 
plane after it is opened following disinsectization, even though tiro 
period before departure is only about 16 or 20 minutes. Mosquitoes 
entering at Trinidad, however, are not of present quarantine signifi¬ 
cance. Furthermore, tests of this method at Miami under laboratory 
conditions indicate that the residual insecticide in the aircraft to some 
extent repds mosquitoes that may attempt to enter and probably kills 
most of those tliat do enter. 

At present, most of tho airplanes leaving Trinidad for tho tlnited 
States proceed nonstop to San Jtian, P. R. On arrival at that port, 
they are carefully inspected to determine whether any live mosquitoes 
are aboard. Between Sjui Juan and Miami, stops are generally made 
at San Pe<lro de Macoris in Uio Dominican Republic, Port an Prince 
in Haiti, and Aulilla in (\iba. None of these points is believed in¬ 
fested with mosquitoes that arc of present quarantine sigivilicaneo. 
On amvul at Miami, tlio aii’plane is again carefully inspected to deter¬ 
mine the lu'csenco of live mosquitoes. Wlien sutllcicnt data have been 
gathered, tho results of tlieso inspections will be published. 

A NEW INSECTICIDE SPHAYEB EOK AIECUArX 

One of tho difficulties in spraying aircraft has been to secure a 
sprayer with which rdativdy small amounts of insecticide could be 
accuratdy measured while spraying was in progress. This is neces¬ 
sary because most of the largo aircraft are divided into compartments, 
ahd it is desired to introduce reasonably accurate doses into each 
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compartment. Another difficulty with air-pressure sprayers availa¬ 
ble has been that, upon closure of the air valve, some of the insecticide 
dripped from the nozzle. A third difficulty has been to secure a spray 
sufficiently fine that it might be regarded as dry, that is, that it would 
not deposit on walls and fabrics. 





D. 



rxaiDBX L—niagrammatlc drawing ehowing construetlon of sprayer, 


With these considOTations in mind, Sanitary Engineer H. A. John¬ 
son, about 3 years ago, desired a sprayer in which were incorporated 
a relatiLvdy small reservoir for the insecticide, an air valve that in- 
duded a bleeder tube to relieve pressure on the insecticide when the 
air valve was dosed, and a very fine spray orifice for the insectidde. 
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Figupe 2 —The finibhed npraver 
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PiauBs 3 —The sprayer In use m an airplane 
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Due to a change of duties, Mr. Johnson was not able to complete the 
development of this apparatus. 

Utilizing Mr. Johnson’s plans, Passed Assistant Sui^eon G L. 
Dunnahoo developed this sprayer for practical use and carried it with 
tiim to Trinidatl when the spraying procediuo described above was 
instituted. It is this sprayer that is now in use for spraying airplanes 
at 'Tnnidad, and it is expected that it will be put into use for sunilar 
spraying of airplanes at other points in the Caribbean area, as well as 
in Mexico and on the west coast of tlie United Slates 

The first essential feature of the apparatus is a veiy fine oiifico at 
the spray nozzle through which insecticide is forced under pressure 
into a mixing chamber whore it is further broken up by a blast of air 
under pressure coming from all sides. The air and the atomized 
insecticide tiien pass out through a somewhat larger opening in the 
cap of tlie spray nozzle. The spray produced is a mist and for prac¬ 
tical purposes is not deposited on any surfaces. The cap of tlio 
nozzle can bo adjusteel closer to, or farther away from, the flue oriflee, 
and with a lock nut can bo set at any point of adjustment. The cap 
can be removed entirely for cleaning and the piece containing Uio fine 
orifice can also bo readily removed. Should the small opening bo 
stopped by a bit of dirt such as even filtering might not retnovo, it 
can be quickly cleared by removing this piece and reversing it in the 
stream of air under pressure. 

Tlie next essential feature is the bleeder connected with Hie air 
valve, which is opened when the air valve is closed. This bleeder is 
a small tube from the top of the insecticide reservoir to the outside 
through the air-valve mechanism. When the air valve is closed, air 
pressure on the insecticide is relieved through the bleeder tube. This 
prevents dripping at the nozzle. 

The tliird essential feature is the use of a gloss container for the 
insecticide set in a protective metal cover, through which have been 
cut window's so that the level of the insecticide may bo observed. On 
the edge of the windows arc calibrations from which the amoimt of 
insecticide contained m the reservoir con bo read at a glance. The 
protective cover is constnicted of a cylinder of dural metal open at 
the bottom and conical at the top, whore it is threaded to fit into the 
sprayer. It is of such size that a glass cylinder will fit snugly inside 
of it. At the bottom a tlireaded disc with a gasket is screwed down 
on the lower rim of tlie glass cylinder. The gloss cylinder is of a 
standard size and may bo readily replaced if broken. The loservoirs 
at present in use hold 60 cc., but larger ones may be constructed, and 
probably will be, for use on the larger aircraft now being developed. 

The air valve is of the push typo, conveniently moimted, and is 
operated by the thumb of the person Tising the sprayer. A toggle 
valve will probably be used on larger sprayers. Air imder pressure is 
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brought to the sprayer by a hose that fits in at the bottom of the 
handle. The best attachment is by means of a “Kwick-air” valve, 
which can be attached or removed by one-eighth turn of a milled 
sleeve. 

The sprayer may be operated by compressed air at pressures from 
25 to 50 poimds, but is most eflicient when pressmes between 30 and 
40 pounds are used. 

Figure 1 is a diagrammatic drawing, with explanatory notes, of the 
construction of the sprayer, fgure 2 is a photograph of the finished 
apparatus, and figure 3 shows the sprayer in use. 


STUDIES IN CHILDBIRTH MORTALITY 
I. PUERPERAL FATALITY AND LOSS OF OFFSPRING > 

By J. Ysbushalmt, Stalistician, United States Public Health Service, M. ICbaubb, 

Assistant Statistician, and E. M. Gabdinbr, Director, Division of Maternity, 

Infancy, and Child Hygiene, Nett) York State Department of Ueatih 

Maternal deaths have rarely been studied in conjunction with all 
the births from which they arise. For example, the most extensive 
and valuable investigations in this country, the New York City 
study {!), and the Cluldren’s Bureau study in 15 States {2), are 
limited for the most part to an analysis of maternal deaths only. 
The distribution of maternal deaths according to the factors under 
investigation, when a similar distribution for the surviving mothers 
is not Iniown, does not afford a measure of the risk of death associated 
with these factors. In fact, such evaluation is lacking not only for 
specific factors but also for the total risk of death due to childbearing. 
The maternal mortality rate, as ordinarily defined, is not strictly a 
measure of this risk; for, in the population exposed to risk, it negloets 
all pregnancies terminating in abortion or miscarriage, wliile the 
maternal deaths from these conditions are included. Even more 
restricted is our knowledge concerning the hazard to the mother 
associated with specific conditions such as the number of her previous 
pregnancies, her ago, outcome of pregnancy (live birth, stillbirth, 
neonatal death), premature birth, and so on. If, in addition to the 
maternal deaths, the population exposed to risk were known in each 
case, the probability of death associated with such factors could be 
obtained. One valuable source from which information of this kind 
may be extracted is the birth certificate and the maternal death cer¬ 
tificate. By themselves, these records are of limited value for study 

1 Fromthd Divisioii of Public Health Methods, Natlosal Institute of Health, U. S. PubUo Health Service* 
and the Division of Maternity, Infancy, and Child Hygione, New York State Department of Health. 

The autluns are indebted to Miss S, Elizabeth Shoerar of the New York State Department of Health for 
her assistance in the preparation of the tables, and to Dr. OairoU E. Palmer of the U. 8. Public Health 
Service and Dr. Allan F. GuttmaiCber of Johns Hopkins University for reading the manuscript and offering 
valuable suggestions. 
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purposes since the death certificate contains voiy httlo infonnation 
concerning the birth. However, when the maternal death certificate 
is matched with the infant’s birth certificate, a eonsiderablc amount 
of additional data becomes available. The same information is 
obtainable also for the bkths in which the mother survived and, thus, 
correlated investigation may be undertaken. This process of match¬ 
ing birth and death certificates was used in studying various phases 
of the problem of neonatal mortality and stillbirths (S, 4, S, 6), and 
it was shown by various tests (4) that such errors as might have been 
entered on the bkth certificate are not selective for the problems under 
investigation and that they are not of sufficient magnitude to affect 
the results seriously. The same method will, therefore, be used to 
investigate certain aspects of maternal mortality. 

The procedure of matching birth and maternal death certificates 
is limited in that only the risk of death associated with the delivery 
of a viable offspring ^ can thus be studied. The fatality associated 
with abortions, miscarriages, ectopic pregnancies, and that of women 
who die undelivered cannot be studied by this method since no birth 
certificate is filed for these conditions. In order to avoid confusion 
wifh the term maternal mortality, the deaths of mothers who wore 
delivered either of a live or stillbirth (per 10,000 total deliveries, 
including those of stillbirths) will be referred to as “puerperal fatality 
rate.” ’ This expression, puerperal fatality, appears to have certain 
advantages. It has the same meaning as the usual “case fatality 
rate,” in the sense that it measures the mortality among a group of 
people all of whom are exposed to a given condition. It also parallels 
the moaning generally assigned to a case fatality rate in that it is 
restricted only to the length of time in which the condition exists 
(the postpartxim period) whereas a mortality rate implies a calendar 
period of time (usually 1 year).* It should be noted tliat the 
puerperal fatality rate is more nearly a measure of the risk of death 
associated with the delivery of a viable offspring, and should bo a 
useful index in connection with the maternal health problem. 

The investigation of various aspects of the problem of puerperal 
fatality will be presented in a scries of papers of which this is the 
first. In these papers an attempt will be made to study puerperal 
fatality in its relation to such factors as outcome of pregnancy (live 
birth, stillbirth, neonatal death), premature birth, sex of infant, 
order of birth, age of mother, mother’s previous infant losses, and so 

* Tbe term ^Viable offspring’' will be used In tbls paper to denote a fetus which advanced at least to the 
fifth month of utero-gcstatlon bom alive or dead. 

< The term ‘'puerperal fatality” was suggested by Dr. Carroll B. Palmer of the U, S. Public Health 

* Ukewfse, the ratio of maternal deaths due to abortion, miscarriage, and the like, to aU women In the 
pregnant state may be termed “pregnancy fatality rate/' and tbe ratio of all maternal deaths to all pregnant 
women may be designated as “maternal fistallty rate.” 
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on. For comparison, puerperal fatality rates will be paralleled in 
most cases with the stillbirth and neonatal mortality rates. 

SCOPE OF THE STUDY 

This scries of studies is based on over a quarter of a million deliv¬ 
eries, and nearly 700 deaths which resulted from those deliveries, 
occurring in Now York State (exclusive of New York CiLy) in the 
3-year period 1936-38. The information was obtained currently 
from birth and death certificates received by the New York State 
Department of Health. The names of all women who died from a 
puerperal cause were searched in the index of births to determine 
whether they were delivered of a live birth or of a stillbirth. Wlien a 
birth certificate could not be found, additional searches were made to 
ascertain that no birth occurred. In most of these cases it was 
possible to determine from the statement on the death certificate the 
outcome of pregnancy, that is, whether pregnancy terminated in an 
abortion or miscarriage, whether it was ectopic, or whether the woman 
died imdelivercd. Similar searches wore made in the file of birth 
certificates to ascertain the names of all infants who died under 1 
month of age. The information from each of the matched birth and 
death certificates was brought together on a single punch card. 

Only births and deaths occurring in New York State (exclusive of 
New York City) to resident mothers are included, since deaths of 
nonresidents which occurred after the mother and infant returned to 
their usual place of residence would not be found in the records of the 
State Department of Health. Since all births in the 3-year period 
1936-38 form the basis of the study, only the deaths of mothers and 
infants associated with deliveries during this period are included. 
Deaths of mothers and infants occurring in 1936 but arising out of 
births in 1935 are excluded, and death of xnothers and infants occurring 
in 1939 arising from births in 1988 are included. 

THE DISTRIBUTION OF MATERNAL DEATHS BY OUTCOME OF 

PREGNANCY 

During the 3-year period 1936-38, a total of 256,727 resident 
mothers of New York State were delivered of 258,626 live and still 
births.® In the same period there occurred 1,122 deaths of women 
in which the primary cause of death was recorded as puerperal. The 
maternal mortality rate was therefore 43.4 per 10,000 total births 
(including stillbirths). A thorough search of the vital statistics files 
produced birth and stillbirth certificates for 689 deliveries in which 
death of the mother occurred, or 61.4 percent of the 1,122 maternal 
deaths. Of the remaining 433 deaths for which no birth certificate 
could be found, it was possible to establish with reasonable certainty, 

> Tiiere were 2,76i pairs of twms and 22 sots of triplets. 
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from the statements on the death certificate, that 224 (20.0 percent 
of the maternal deaths) wore associated with abortion or miscarriage, 
74 (0.6 percent) were ectopic prognaircics, and 93 (8.3 percent) of the 
mothers died undelivered. There were 24 additional women who 
probably died undelivered. In the remaining 18 cases, it was (pies- 
tionable whether death was assoehited with the delivery of a viable 
offspring or with an abortion or miscarriage. Since no birth or still¬ 
birth certificate could bo found in the Now York State files, it is possible 
that a certain number of those women wore delivered of a viable off¬ 
spring in Now York City or out of the State. It is possible also that 
some of these represent unregistered births. 

It may be of interest to utilize the maternal deaths associated with 
abortion for the purpose of testing the estimates of the frequency of 
abortion and of the puerperal fatality associated with this condition. 
Taussig (7) proposes tlie following as estimates: The ratio of abortions 
(spontaneous and induced) to confinements 1-2.5 in urban localities 
and 1-5 in the rural districts; the mortality associated with abortions, 
1.2 percent. Taussig also assumes that there are as many deaths 
from abortion which are concealed under nonpuorporal causes as there 
are registered deaths from this condition. Following Taussig’s first 
assumption, the number of abortions wliich occurred in upstate New 
York would be as follows: 


Tjocality 

OonAaomonts 

llrttio of abor- 
tionb to conflno- 
munis 

Kstiinatcd num¬ 
ber of ulwrf Ions 

- - 

120,808 

125.820 

1-2 5 
1-5 

51,050 

25,105 


- _- -_ -r_ 

TntAl _ _ 

265,72r 


77,124 




The total number of abortions in the 3-year period would therefore 
bo 77,124. If Taussig’s 1.2 percent fatality rate for abortions is 
accepted, the expected number of maternal deaths from this cause 
would be 77,124 X -012, a total of 025. The actual number accounted 
for was 224, with the possibility that aU the 18 questionable cases wore 
also duo to abortion. When these 18 cases ore added, a total of 242 
registered deaths associated with this condition is obtained. If the 
assumption that there wore an equal number of concealed deaths from 
abortion is accepted, tliere would bo 484 deaths from abortion, whereas 
the estimatod number is 925. For New York State, exclusive of Now 
York City, it would appear either that abortions may not be as fre¬ 
quent as the above estimates indicate or that the mortality from 
abortioi>s is lower than is assumed. 
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PUERPERAL FATALITY 

For the study of puerperal fatality, maternal deaths associated with 
abortion, miscarriage, ectopic pregnancy, and women who die unde¬ 
livered are excluded. There remain the 689 deaths which occurred 
among the 255,727 mothci*s who were delivered either of a live birth 
or a stillbirth. This paper, therefore, deals primarily with puerperal 
fatality in the sense described above, that is, with the risk of death 
to the mother who is delivered either of a live or a stillbirth. The 
criterion for distinguishing a stillbirth from a miscarriage is that the 
former has been registered as a stillbirth. Such registration, accord¬ 
ing to New York State law, is required if the fetus ^'advanced to the 
fifth month of utero-gestation.^^ 

The puerperal fatality rate in the 3-year period was 26.9 per 10,000 
confinements. 

Table 1. —DWnbution of deaths of mothers of viable o^lfspring hy primary and 

secondary causes of death—New York Slate {exclusive of New York City). 

inse-ss 


Secondary causes of death 


, Interna- , 
[tional list! 
numbers 


141* 


Primary causes of death (Tntemational List Num¬ 
bers,t 1929 revision) 


145 


146 


147 


148 


150 


Total 


Puerpersd cau'Jcs (total). 

Abortion without septic condition ^. 

Placenta praovia. 

Other heinorrhapes.. 

Puerperal septicemia. 

Puerperal albuminuria and eclampsia. 

Other toxemias. 

Puerperal embolism and thrombosis. 

Cesarean opoi at ion . 

Other accidents of childbirth. 

Other and unspecified . 

NonpuerperaJ causes (total). 

Diseases of the heart. 

Pnoumonh fall forma). 

Diseases of the dlj«estivc system. 

Ccichral hemorrhage. 

Chronic nopbrll is .. 

Diseases of the female genital organs. 

Anemia. 

Other. 


141-150 
141* 
144(a) 
144 (b) 
145 
140 

147 

148 
U9 (a) 
119 (b) 

150 


40 


00-95 

107-109 

115-i2J) 

82 

131 

139 

71 


Total secondary causes.. 
No beeoDd.iry cause. 


40 


Total., 


40 


38 


167 


119 


53 


55 


87 


280 

85 

7 


19 

14 
50 
92 
83 

2 

251 

76 

47 

30 

15 
12 
7 
7 

67 


531 

158 


080 


«* JkE convenience of nrlntinp:, only the International List Numbers arc given. The causes which those 
numbers ropiosent are given under “rocondary cauM‘s.” wu^vn bnwu 

»Under this classification come also accidents of pregnancy of mothers of viable oilspring. 


Causes of puerperal fatality.—Table 1 gives the distribution of the 
689 matemoJ deaths according to the primary and secondary causes 
of death as given on the death certificate and as classified by the 
Division of Vital Statistics according to the “Manual of Joint Causes 
of Death” (1929 Revision). It should he noted that the selection, by 
means of set rules, of a primary cause of death, when several causes 

















































1015 


June 7,1040 


axe stated on the death certificate, results in a clasjsification of pri¬ 
mary causes of death which is somewhat different from that of hospi¬ 
tal statistics (8, 9), or that obtained from personal in(.<»rviow with the 
physician (2). The primaiy causes fall into four main groups: Toxe¬ 
mias of pregnancy (158 deaths), puerperal septieemia (157 deallis), 
accidents of childbirth (142 tleaUis), and puerperal hemorrhage (137 
deaths). Accidents of pregnancy" (40 deaths) and puerperal embo¬ 
lism and thrombosis (53 deaths) are responsible for the remaining 
deatlis. 

A somewhat different picture of title causes of maternal deaths is 
obtained when the secondary causes are considered. The distribu¬ 
tion of the mothers dying/rom the vaiious puerperal causes is differ¬ 
ent from tliat of tlie motliei-s dying with tlieso causes. The addition 
of the frequencies with wliich a certain cause appears botli as primary 
and as secondary cause of death gives the total frequency witJi which 
that cause occurred among the 689 deaths. The relative standing of 
the 4 main groups of causes in terms of total frequency and as primary 
causes appears as follows: 


Group of causes 

Number of times 
anpeuriiijr as 
primary anise 

Total number of 
tl«'t*s apjMwrlng 
on cortmeate 

Toxemias _ ___ 

168 

101 

167 

2«7 

172 

p^j(*rnor(il f^optiponiia ______-__ 

167 

142 

137 

Accidents of childblrt h... 

PtK'rjiQrttI hemorrhage_-______—__ 



Thus, in temis of total frequency, accidents of childbirth were in 
first place, while as a primary cause of death they were in third place. 
Septicemia, which was tlio second laigost in the primary group, was 
the smallest group in terms of total frequency. The most striking 
change occurred in cesarean operation which appeared on a total of 
147 certifuiates but was coded as a prirnaiy cause of death in only 
65 cases. The total frequemy of puerperal seiiticcmia was the same 
as the frequency with which it appeared ns a primary cause. Tliis 
is duo to the fact that according to the “Manual of Joint Causes of 
Death” it takes preference over any other puerperal cause. Conse¬ 
quently, it never appeared as a secondary cause. 

A secondary cause was given on 531, or 77.1 percent, of the maternal 
death certificates. Of these more than one-half (280) were again 
puerperal causes. The most common nonpueiperal causes wore 
diseases of the heart of which there were 76, and pneumonia which 
appeared on 47 certificates. Among the puerperal causes, cesarean 
operation appeared most frequently as a secondary cause of death (92 

• This comes under Internationa] Lht nuirhor 141. The title ^^abortlon without aoptio condition” Is, In 
a sense, misleading since un<lor this clasBiAcullon are coded also deaths of mothors of viable ofbprlng when 
the cause of death Is an accident of pregnancy. 
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deaths), followed by puerperal embolism aud thrombosis which were 
given on 50 death certificates. 

Secondary causes, largely nonpuerperal, were given in conjunction 
with accidents of childbirth more often than with any other cause. 
A nonpuerperal secondary cause was given in conjunction with acci¬ 
dents of childbirth more than twice as often as with the group of 
toxemias or with septicemia, and four times as frequently as in con¬ 
nection with the gi'oup classified as hemorrhage. 

Interval between birth of child and death of mother ,— From the state¬ 
ments on the birth certificate as to the date and time of birth and on 
the death certificate as to the date and time of death of the mother, 
it is possible to determine the length of time that elapsed between birth 
and maternal death.^ Table 2 gives the distribution of the maternal 
deaths by interval between birth of child and death of mother. The 
distribution of the deaths during the first month by days and that of 
the deaths under 1 day by hours is shown in figine 1. 

TAr.LB 2 .—Distribution of deaths of mothers of viable offspring by the interval 
between birth of child and death of mother—JNew York State (exclusive of New 
York City), 19S6-S8 


Deaths Maternal deaths within 24 hours of birth of child 



The average interval of time between birth of child and death of 
mother was 9.1 days. The first 24 hours after birth were the most 
fatal; 37 percent of ail the deaths occxixred within that interval. 
Thfe mortality remained nearly constant for the next 3 days. There 
was a slight drop in the last 3 days of the first week and a sharper drop 

f ror the distribution of total maternal mortality by Interval, see (J6). 
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thereafter. Two out of every three deaths occurred within the first 
week after birth. Similarly, the first hour took the greatest toll of 
deaths under 1 day. The mortality was fairly constant for the next 
3 hours and decreased markedly thereafter. In the first 12 hours 
occun'cd 89 percent of all the deaths under 1 day and a third of all 
maternal deaths. The rate of mortality in the second 12 hours of the 
first day remained the same for the following 3 days. 

There were 24 women who, according to tlio statements of hour 
on the two certificates, appeared to have died prior to the bhth of the 
infant. In the majority of these cases the interval was of only a few 
minutes^ duration. In most of these cases the child was born dead. 
The longest period between death of mother and birth of infant was 
55 minutes. 


PCRCCNT 

DEATHS 



WEEKS 


eiRTH WEEK WEEKS WEEKS 

INTERVAL (DAYS) BETWEEN BIRTH OF CHILD AND DEATH OF MOTHER 


Fkiurb 1.—PorooTilftKo (llstrIt>utlon of puoriKjral dcallia by interval l)etwoon birth of cUlW and death of 
mother. Deaths occurring In leas than 1 month by daily Interval and deaths oocurrlng In less than 1 day 
by hourly iutorval, New York State, exclasivo of New York City, 193^1 38. 


Thoro 'woro conHidorablo differonoos in the average interval for the 
various causes of death, us may bo soon from table 3 which gives Uio 
distiibution of tlio deatlis by cause and by intorval between birth of 
child and death of mother. 

Mothers dying from hemorrhage survived the sliortest intorval 
(2.2 days) and 73 percent of them died in loss than 1 day. Mothers 
dying from septicemia had the longest interval (18.6 days), and only 
2.6 percent of them died within 24 hoiirs. The distributiou by interval 
of septicemia deaths was different from the distribution of deaths 
from any other cause. These deaths were most numerous in the last 
3 days of the first week after delivery. The average interval fbr 
mothers dying from toxemia was the same as that for mothers dying 
from accidents of childbirth (6.6 days). 
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Table 3. —Distrihvtion of piicrpercd deaths hy cause of death and by interval between 
birth of child and death of mother—New York State {exclusive of New York City), 
19S6-38 

[Primary cause of death] 


Interval be¬ 
tween birth 


Acci¬ 

dents 

of 

preg¬ 

nancy, 

141 

Hemorrhage 

Puerperal 

septicemia 

Toxemia 

of child and 
death of 
mother 

Total 

144a 

144b 

To¬ 

tal 

145,140s 142a 

146 

147 

To¬ 

tal 


Puei^ 

poral 

phleg¬ 

masia, 

etc., 

148 


Ce¬ 

sar¬ 


ean 

MOa 


Other 

occl- 

douts 

of 

cliild- 

birth, 

149b 


TTn- 

spcci* 

fled 

condi¬ 

tions, 

160 


Under 1 day— 
Under 1 hour. 

257 

20 

22 

78 

100 

4 

52 

17 

69 

13 

9 

42 


63 

6 

6 

7 

13 

1 

14 

6 

20 

3 

3 

17 


1 flay 

40 

3 

3 

4 

7 

2 

17 

2 

10 

1 

8 

5 


2 days. 

30 

4 

1 

4 

5 

3 

9 

3 

12 

4 

6 

2 


a days _ _ 

37 

4 

1 

3 

4 

6 

7 

4 

11 

1 

7 

4 


4 davs 

32 

3 


2 

2 

13 

3 


3 


6 

6 


5 doya^ 

32 

1 

1 

1 

2 

12 

5 

1 

6 

1 

6 

6 


6 davs_ 

29 

1 

3 

2 

5 

12 

2 

1 

3 


0 

2 


1 woipk _ 

105 

2 

6 

4 

9 

42 

10 

10 

20 

15 

G 

11 


2-3 weeks_ 

60 



1 

3 

30 

5 

1 

6 

9 

4 

7 

1 

4 weeks and 
over__ 

61 

2 


33 

9 


9 

9 

3 

4 

1 














Total. 

689 

40 

88 

99 

137 

157 


39 

158 

53 

55 

87 

2 


Under 1 day.. 
Under 1 hour.. 
1 day__ 

37.3 

3.5 

5.8 

50.0 

16.0 

7.6 

67.9 

15.8 

7.9 

78.8 
7.1 
4 0 

73.0 

9.5 

6.1 

2.5 

0,6 

1.3 

43.6 

11.8 

14.3 

43.6 

16.4 

6.1 

43.7 

12.7 
12.0 

24.5 

6.7 

1.9 

16.4 

6.6 

5.4 

48.3 

19.6 

6.7 

— 

2 days_ 

5.2 

10.0 

2.6 

4.0 

3.6 

1.9 

7.6 

7.7 

7.6 

7.5 

10 0 

2.3 


8 da^- _ 

5.4 

10.0 

2.6 

3.0 

2.9 

3.8 

5.9 

10.3 

7.0 

1.9 

12.7 

4.6 


4 days 

4.6 

7.5 

2.0 

1.6 

aa 

2.5 

1.9 

10.9 

6.7 


5 da^.—. 

4.6 

2.5 

2.6 

1.0 

1.6 

7.6 

4.2 

2.6 

3.8 

1.0 

9.1 

5.7 


6 days_ 

4.3 

2.5 

7.9 

2.0 

8.6 

7.6 

1.7 

2.6 

1.0 

10.9 

2.3 


1 we^_ 

15.2 

5.0 

13 2 

4.0 

6.G 

26 7 

8.4 

26.6 

12 7 

28.3 

10.9 

12:6 


2-3 weeks. 

8.7 

6.3 

1.0 

2.2 

19.1 

4.2 

2.6 

3.8 

17.0 

7.2 

ao 

4.5 


4 weeks and 
over 

8.0 

5.0 

21.0 

7.6 

6.7 










Total... 

EI33 




IQ 






IQI] 



Average inter¬ 














val fm days). 

9.1 

4.2 

3.7 

1.6 

2.2 

18.6 

7.2 

4.4 

6.6 

16.2 


6.5 



The largest proportion of mothers dying in less than 1 day died from 
hemorrhage. Toxenaia of pregnancy was the most frequent cause 
when death occurred either in less than 1 hoim or within 1 to 3 days 
after delivery, and from the fourth day on the laigest number of 
deaths occuired from septicemia. 

Puerperal fatality and survival of offspring .—^Puerperal fatality is 
only one part of the casualties of childbirOi. Tbe other is that of tlio 
infant in the foim of stillbhth or neonatal mortality.® The rate for 
each of these is over ten times as high as puerperal fatality. In many 
respects, the mortality of the mother is associated with that of the 
infant. The stillbirth and neonatal mortality rates of infants whose 
mothers die in childbirth is very much higher than those of infants 
whose mothers survive the postpartum period. Similarly, puerperal 
fatality increases sharply when the infant dies at birth or shortly 
thereafter. 


»In this paper, neonatal mortalltr Is used to indicate mortality 0 / infants under I month of age. 
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Of the 258,525 infants in the study, 7,177 wore stillbirths and 7,550 
died neonatally. The stillbirth rate was 27.8 per 1,000 total births 
and the neonatal mortality rate was 30.0 per 1,000 liye births. Thus, 
out of every 1,000 total births, 57 wore either stihbom or did not live 
to be 1 month old. Among the 248,697 mothers who were delivered 
of live births, there occurred 479 deaths, and of the 7,030 mothers of 
stillbirths, 210 died. The puerperal fatality rate was 19.3 per 10,000 
deliveries when the infant was bom alive and 298.7 when the iniaut 
was born dead. The rate was 16.6 for mothers whose inhmts siuvived 
the neonatal period and 108.0 for mothers of infants who died neona¬ 
tally. Similarly, the rate for combined loss” for infants of surviving “ 
mothers was 56.0 per 1,000 total births, while for the infants of the 
689 maternal deaths it was 417.4. The excess in the rate was more 
pronounced in the case of stillbirths than it was in the case of neonatal 
mortality. The respective rates for infants of surviving mothers and 
for those of mothera who died were 27.0 and 300.4 for stillbirths, and 
29.8 and 167.3 for neonatal mortality. The iacreaso in puerperal 
fatality associated with infant loss was greater than that in the rate 
for infant loss associated with death of mother. The ratio of puer¬ 
peral fatality among mothers whose infants were lost to that of mothers 
of surviving infants was 12.2, while the ratio of the rate for combined 
infant loss* when the mother died in childbirth to that of infants 
whose mothers survived was 7.5. The ratios were 11.1 for stillbirth 
and 5.6 for neonatal mortality. Those facts are brought out in 
figure 2 and table 4, which is a fourfold table presenting the outcome 
of pregnancy for mother and infant. From this table, it is possible to 
detennine the probabilities of losing through puerperal fatality, still¬ 
births, and neonatal mortality mother only, infant only, and both 
mother and infant. In terms of chances per 10,000 deUveiies these 
probabilities wore: 

Chances per 10,000 
deliveHes 


Losing infant only- 658. 2 

liOsing muthur only _ 16. 7 

IiOsing botli mother and infant_ 11. 3 


The increase in puerperal fatality associated with loss of infant was 
present to a considerable degree in all causes of death, as may bo 
seen from table 5. There were, however, notable differences in the 
rdative frequencies of tlie various causes by outcome of pregnancy. 
Septicemia was the most common cause of death in the mothers who 
were delivered of live births, while toxemias of pregnancy were the 
lai^est group for the mothers of stillbirths. Accidents of childbirth 
were second in importance as a cause of death for mothers of live 

• The term ^'combined loss” denotes tho number of stillbirths end neonatal deaths combined per 1,000 
toted births. 

Mothers who did not die from a puerperal cause. 

220381®—40-2 
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births, while puerperal hemorrhage was the second largest group for 
the mothers of the stiUbom infants. The least frequent cause when 
the infant was bom dead was cesarean operation, and the ratio of 
the mortality of mothers of stillbirths to that of mothers of live births 
was least for this cause. Similarly, septicemia and accidents of child¬ 
birth were, respectively, the first and second causes when the infant 
survived the neonatal period, while toxemia and septicemia had the 
corresponding respective roles for the mothers of the neonatal deaths. 


Table 4. —Distribution of births according to svrvival mother and infant—New 
York State (exclusive of New York City), 1936-38 


Mother 

1 Infant 

Total 

Hates for infant loss 

Survived 

Died 

Total 

Neonatal 

death 


Com¬ 

bined 

loss* 

Neonatal 
mortality > 


Survived-,-.— 

Died.— 

Total.. 

Puerperal fatality * 


14,431 

296 

14,727 

7,467 

83 

7,560 

6,964 

213 

7,177 

257,816 

709 

258,525 

56.0 

417.4 

57.0 

20.8 

167.3 

30.0 

27.0 

300.4 

27.8 

16.6 

202.8 

108.0 

293.7 

26.9 





i 




1 Per l^OOO total births (iucluding stillbirths). 
» Per 1,000 total live births. 

* Per 1,000 total births (including stillbirths). 

* Per 10,000 dolivorios. 


I a 3 4 8 e 7 •• 10 II 12 IS 14 IS 1$ 17 IS 19 80 

» I 1 - I_I_i___l-1-1-1- 1 -1-1-1-1_I_l_J_I « * 

RATIO OF NCONATAU MORTALITT AND STILLBIRTH RATES OF INFANTS 
WHOSE MOTHERS DIED IN CHILDBIRTH TO THOSE WHOSE MOTHERS SURVIVED 



RATIO OF PUERPERAL FATALITY RATES OF MOTHERS WHOSE INFANTS WERE LOST 
_TO THOSE OF MOTHERS WHOSE INFANTS SURVIVED_ 



' 1 1 1 1 1 • 1 1 T 1 1 ■ " r 1' 1 " 1 ■"!' 1' 1 1 ' 1 

1 INFANT SURVIVED 1ST MONTH 

77/^^P77Z^?7?Z^777?7^^7P77^\^fhHr died neonatally 

PUERPERAL 

INFANT STILLBORN-^ 


1 INFANT SURVIVED 1ST MONTH 


EITHER STILLBORN 

FATALITY 

OR DIED NEONATALLY 


INFANT BORN ALIVE 




INFANT stillborn 


PiQiniE 2.—Puerperal fatality in relation to survival of offspring and Infant loss in relation to survival of 
mother. New York State, exclusive of New York Olty, 1936-38. 
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Of the infants whose mothers died, the largest proportion of sxir- 
vivors resulted from mothers who died from cesarean operation and 
the least number from those who died from accidents of pregnancy. 
Only 43.0 percent of the infants of mothers who died from toxemia 
survived the neonatal period. The corresponding percentage for the 
infants of the hemorrhage group was 56.2; for infants of mothers 
dying from septicemia the percentage was 68.8; and 73.9 percent of 
the infants whose mothers died from accidents of childbirth lived to 
be 1 month old. 


Table 6. —Puerperal fatality rates by cause of death and by survival of offspring — 
New York State (exclusive of New York City), 1936-S8 




Oilspring 

■ 

Offspring 



Live birth 


■ 

Live birth 














Oom- 

blned 

loss 

Cause of death 

Total 

Total 

Sur¬ 

vivor 

Neo¬ 

natal 

death 

Still¬ 

birth 

■ 


Sur¬ 

vivor 

Neo¬ 

natal 

(loath 

Still¬ 

birth 



Number of maternal 
deaths 

Puerperal fatality rates > 


40 

14 

0 

8 

20 

16.6 

5.6 

2.5 

10.8 

138.4 

869.8 

238.5 

421.0 


107 

87 

77 

10 

50 

63.6 

35.0 

81.0 

711.2 

<o) riaccnto prtu'viu. 

lb) Other puerp(»ral homor* 

88 

20 

10 

4 

18 

14.0 


■i 

55.4 


154.4 

rhagea. 

Puerperal «'ptl(*emla and 

90 

07 

61 

0 

82 

38.7 

26.9 

25.3 

83.1 

455.2 

206.6 

pyemia (not apociflod as duo 

187 

188 

131 


23 

OR 

61.4 

01.8 

52.7 

44.7 

28.2 

318.4 

832.3 

ftAQ ft 

343.8 

631.4 

Toxemias of nropnancy . 

02 

68 

24 


87.0 














eclampsia, . 

110 

70 

55 

15 

49 

40.5 

27.8 

22.8 

207.7 

607.0 


Other toxemias of pregnancy. 
Puerperal onibolfsni and 

30 

22 

18 

9 

17 

15.8 

8.8 

5.4 

124.0 

241.8 

182.4 

thrombosis (not siioclllod as 
septic). 

58 

48 

30 

7 

10 

20.7 

17.3 

14.9 

90.9 

142.2 

119.8 

Other aecidenls of childbirth.. 

142 

110 


5 

82 

56.5 

44.2 

43.6 

69.2 

456.2 

259.6 

(a) resarcanoperation . ... 

55 


47 

2 

6 

21.5 

10.7 

19.5 

27.7 

85.3 

Km 

(b) Others. 

Other and unsneoliied condi- 

87 

01 

68 

3 

20 


24.5 

24.0 

41.5 


203.5 


2 

2 

1 

1 

_ 

0.8 


IW&I 

13.8 




080 

479 

m 

78 

Hi 

209.4 

H 

106.1 


^987.2 

2,020.0 




iNunibor of puorporal duatlu) im 100,000 dellvorics in each oatogory from each spool Qod cause. 


Parallel to tlio variations of cause of death by survival of offspring, 
tlioro wore notable differcncos in the length of the interval between 
birtli of child and death of mother. The interval was considerably 
shorter for the mothers of stillbirths than it was for the mothers of 
live births, the respective intervals being 4.9 and 10.9 days. More 
than one-half of the deaths of mothers of stillbirths occurred within 24 
hours of delivery, while only a third of the deaths of the mothers of live 
births ocemrod in this interval. The difference in the interval for the 
deaths of mothers whose infants survived the neonatal period and that 
of mothers whoso infants died neonatally was considerably smaUor. 
The average intorval for the former was 11.2 days and for the latter 
it was 9.3 days. 
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PreTnature delivery ,—^The puerperal fatality as related to the period 
of gestation cannot be given in detail from the material at hand since 
the birth certificates until 1938 did not record the month of gestation. 
The only statement made was whether the child was full term or 
premature. Furthermore, since the weight and length of the infant 
are not given on the birth certificate, the statement by the physician 
that the birth was premature had to be accepted. However, the 
frequency of premature birth as obtained from the birth certificate 
agrees well with other studies in which the weight of the infant was 
taken as a criterion of prematurity {10), Furthermore, this informa¬ 
tion was available for two counties in the State in which special sur¬ 
veys were made and the known weight of the infant compared well 
with the statement of prematurity on the birth certificate. 

Of the 255,727 deliveries, 13,727 wore stated to be premature. The 
frequency of premature deliveries was therefore 53.7 per 1,000 total 
deliveries. The stillbirth and neonatal mortality rates of prema¬ 
turely bom infants is, as is known, very high. Of the 14,562 infants 
resulting from the premature deliveries, 3,608 were stillbirths and 
4,095 were neonatal deaths. The stillbirth rate for the premature 
infants was 247.8 per 1,000 total premature births and the tueonatal 
mortality rate was 373.8 per 1,000 premature live births. Thus, more 
than one-half of the prematurely bom infants did not live to be 1 
month old. The puerperal fatality associated with premature delivery 
was also considerably higher than that associated with full term 
deliveries. However, the increase in fatality associated with prema¬ 
ture delivery is not as groat for the mother as it is for the infant. Of 
the 242,000 mothers who delivered full term infants, 487 died in child¬ 
birth, and of the 13,727 mothers whoso pregnancy terminated pre¬ 
maturely, 194 died. The respective puerperal fatality rates per 10,000 
deliveries in the two groups were 20.1 and 141.3. 

Table 6 presents the puerperal fatality rates by cause of death for 
full-term and premature births. The most frequent causes of death 
of the mothers who were delivered at term wore septicemia and acci¬ 
dents of childbirth, while toxemias of pregnancy wore by far the most 
frequent for the mothers whose pregnancy terminated prematurely. 
The puerperal fatality from cesarean operation was the same in the 
two groups. 

As a probable result of the difference in causes of death, the interval 
between delivery and death was much longer for the full term mater¬ 
nal deaths (10.0 days) than for those in the premature group (6.1 
days). 

The increase in the puerperal fatality rates of premature deliveries 
was more pronounced for mothers of live births than for mothers of 
stillbirths. The respective rates in the full term and premature 
groups were 16.5 and 74.9 for the mothers of live births, and 266.2 
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and 318.7 among the mothers of stillbirths. The puerperal fatality 
among the mothers of neonatal deaths was the same whether the 
delivery was full term or premature. For mothers of infants who sur¬ 
vived the neonatal period, the puerperal fatality rates in the full term 
and premature groups wore 15.3 and 56.9, respectively. 

Table 6. —Puerperal fatality rates hy cause of death for full term and premature 
deliver LC3 — New York JStatc ((xclusive of New Yoik City), 1936-38 


Number of deatlis 


PuoriM'ral fatality 
rates 1 


Causo of death 


term 


Prema¬ 

ture 


Term 

not 

stated 


Full Prema- 

term turo 


Acjcidcnts of pregnancy. 

Puerperal hemorrhage--- 

(a) Placenta prat*via. 

(b) Other puerperal hemorrhages . 

Puerperal septieomia and pyeniia (not spt‘cifl6d as 

duo to aboition) . 

Toxemias of pregnancy . 

(a) Puerperal albuminuria and eclampsia. 

(b) Oth'r toxemias of pn'gnaney - . 

Puoriieral embolism and tmonibosis (not siiccifled 

as septic). . 

Other accidents of childbirth. 

(a) Ces irean operation. 

(b) Otheis . 

Other and umpeciflcd conditions of the puerperal 

state.. 


4 

109 

21 

85 

128 

75 

57 

18 

42 

127 

51 

70 


86 

27 

14 

13 

25 

82 

62 

20 

11 

13 

8 

10 


1 


1 

4 

1 


1 


2 

1 

1 


1 7 
45 0 
9 9 
85 1 

52 9 
31 0 
23 0 
7.4 

17 4 
52 5 
21.1 
31.4 

0 8 


262 3 
196 7 
102 0 
94 7 

182 X 
597 4 
4'il 7 
145 7 

80 1 
94 7 
21 0 
72 8 


Total. 


487 


191 


8 201.2 


1413.3 


1 Number of puerperal deaths per 100,000 deliveries in each category from each specified (au‘ 0 . 


Sex of wfant .—^Tho excess mortality of male infants over tliat of 
females is manifested also at birth. The stillbirth and neonatal 
mortality rates are considerably higher for boys than for girls. Of 
the 133,251 boys in this study, 3,914 wero stillbirths and 4,422 died 
under 1 month of ago. Among tlio 125,274 girls, tliere wore 3,203 
stillbirths and 3,128 neonatal deaths. The respective rates for boys 
and gh’ls wore 29.4 and 26.0 for stillbirths, and 34.2 and 25.6 for 
neonatal mortality. A priori considerations may lead to the expecta¬ 
tion tliat puerperal fatality is also higher among mothers of boys tlian 
among mothers of girls. Boys are generally bigger and weigh more 
at birtli and hence more complications may bo ox]>oetod. Furtlior- 
moro, duo to tlio higher stillbirth and neonatal mortality rates among 
boys, there arc relatively more deliveries associated witli loss of 
offspiing among mothers of boys than among mothers of girls. Be¬ 
cause of tho association between survival of mother and offspring, 
higher puerperal fatality rates among mothers of boys might be 
expected to result from this fact alone. Actually no difference was 
noted in the total puerperal fatality rate by sox of offspring. The 
excess in the number of deliveries associated with the loss of male 
offspring was compensated by a rdatively lower puerperal fatality 
































7ane7,lMO 


1024 


rate among the mothers of boys who were lost than among the 
mothers of girls who were bom dead or who died neonatally. 

There were 349 deaths among the mothers of boys and 334 deaths 
among mothers of girls.‘^ The puerperal fatality rate was 26.2 for 
mothers of boys and 26.7 for mothers of girls.^ Puerperal fatality 
was lower for mothers of boys than for mothers of girls when the 
infant died at birth or during the first month. The rates wore 176.3 
for mothers of boys and 217.5 for mothers of girls.“ Among mothers 
whose infants survived the neonatal period, the fatality did not differ 
by sex of offspring. An increase in puerperal fatality was associated 
with female births both when the infant was stUlbom and when it 
died during the first month. The respective rates for mothers of boys 
and girls were 275.9 and 306.5 in the ease of stillbirths, and 86.2 and 
124.7 in the case of neonatal deaths. Due to the relatively small 
number of deliveries available for study in each of these cases it is 
not possible to determine whether these differences are real or whether 
they arise from sampling variations. It would be of interest to 
investigate this point further on a larger sample of births. 

Plurd deliveries .—^There were 2,776 plural deliveries during the 
3-year period, resulting in 2,754 pairs of twins and 22 sots of triplets. 
The frequency of plural births was 10.9 per 1,000 deliveries. The 
total number of plural infants was 5,674. There were 21 deaths 
among the mothers of plural births, and the puerperal fatality rate 
for these mothers was 75.6, or nearly three times as high as the total 
puerperal fatality rate. This increase is of the same magnitude as 
the increase in total infant loss among plural births. The rate for 
combined loss among the plural births was 169.2. The stillbirth rate 
was 52.6 and the neonatal mortality rate was 123.1. 

Of the 2,776 plural deliveries, 843 wei’e of unlike-sexed and 1,933 
were of like-scxed infants. In the first group there wore 6 maternal 
deaths, and in the second group there were 16. The puerperal fatality 
rate was 59.3 for mothers of unlike-sexed and 82.8 for mothers of likc- 
sexed plural births. Since the unlike-sexed twins are dizygotic while 
the like-sexed are a composite group consisting of both monozygotic 
and dizygotic, it is indicated that the puerperal fatality associated 
mth the birth of monozygotic twins may be higher than that asso¬ 
ciated with the birth of dizygotic twins. The figures, however, aro not 
large enough for safe conclusions.^ 

»In addition, 5 maternal deaths 'were delivered of twins of different sexes and the sex of the infant of 
another maternal death was not stated 

« These rates are based on births rather than on deliveries m order to avoid the complicating fector of 
unlike-seved multiple debvenes Kates based on births differ only very dightly from those based on deliv¬ 
eries smoe multiple births form about one percent of all deliveries 

» The difference m these rates is on the border Ime of statistical signlflcanoe, being slightly lessUan twice 
the standard deviation of the difference 

M The difference between the rates is not statistically significant. 



1025 


June J. 1040 


Deaths of unwed mothers .—^Thcro were 5,764 unwed mothers in the 
study who were delivered of 6,812 infants. The frequency of illegiti¬ 
mate deliveries was 22.5 per 1,000. There wore 15 maternal deaths 
in this group and the puerperal fatality rate was 26.0. This is practi¬ 
cally the same as the fatality of legitimate deliveries. The infants of 
these mothera, however, did not fare as ■well. The ptillhirtii rate for 
illegitimate infants was GO.O and the neonatal mortality rate was 
63.2. The rate for combined infant loss was 119.4. There may bo 
an extra risk to the unwed mother which is hidden among the deaths 
associated with abortion. This, however, cannot be deteiTninod 
from the material at hand, since, as was stated previously, the popu¬ 
lation exposed to rislc is not known. But it is of particular interest 
that among the unwed mothers in this study who were delivered of a 
•viable infant, the puerperal fatality was not greater than that of the 
married mothers. 

Residence of mother .—There were no diffcronces in puerperal fatality 
between the mothers residing in urban localities and those living in 
the rural districts. The puerperal fatality rate was 26.9 for the former 
and 27.0 for the latter. Similarly, the chances of losing the infant 
were practicallj'' the same whether the mother resided in a city or in 
the country. 

SUMMABY 

This paper is the first of a series on puerperal fatality, which is de¬ 
fined as the risk of death to the mother associated with the delivery 
of a viable offspring. These studies will consider puerperal fatality in 
its relation to such factors as outcome of pregnancy (live birth, still- 
hirth, neonatal death), premature delivery, parity, age, sex qf infant, 
number of previous infant losses, and so on. Puerperal fatality rates 
will bo paralleled with the stillbirth and neonatal mortality rates. 

The studies are based on over a quarter of a million deliveries and 
nearly 700 maternal deaths occurring in Now York State (exclusive of 
New York City) in the 3-yoar period 1936-38. The infonnation was 
obtained from routine vital statistics records of births and deatlis. 

The maternal death certificate was matched with the birth or still¬ 
birth certificate ol the infant. Similaily, the death certificate of in¬ 
fants who died under 1 month of age was matched with the birth 
certificate of the same infant. The information from the matched 
certificates was brought together on a single punch card. 

This first paper records the follo'wing findings concerning puerperal 
fatality and loss of offspring: 

1. The average interval between birth of child and death of mother 
was 9.1 days. The first 24 hours after delivery were the most fatal, 

Recent legislation in New York State fortildii the mention of illegitimacy on tho birth oortUloate. In 
the last 2 years of tho study a child was cozisidorod lUegltlmato if the father's name was omitted from the birth 
certificate. 
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accounting for 37 percent of all deaths. Sunilarly, the first hour after 
the birth of the child took the greatest toll of the deaths under 1 day. 
Mothers dying from hemorrhage survived the shortest average inter¬ 
val (2.2 days); mothers dying from septicemia, the longest interval 
(18.6 days). 

2. There was a strong association between death of mother and 
loss of offspring. The puerperal fatality rate was 19.3 per 10,000 
deliveries when the infant was bom alive and 298.7 when the mfant 
was bom dead. The rate was 16.6 for mothers whose infants survived 
the neonatal period and 108.0 for mothers whose infants died imder 
1 month of age. Similarly, the stillbirth rate was 27.0 per 1,000 total 
births for infants of surviving mothers and 300.4 for infants whose 
mothers died in childbirth. The corresponding neonatal mortality 
rates were 29.8 and 167.3 per 1,000 live births. Septicemia was the 
most frequent cause of death for mothers of live births, wliile toxemia 
was the most frequent cause for the mothers of stillbirths. The average 
interval between delivery and death was 10.9 days for mothers whose 
infants were bom alive and 4.9 days for mothers of stillborn infants. 

3. Mortality of both mother and infant increased sharply when 
pregnancy terminated prematurely. This increase was more pro¬ 
nounced for infants than for mothers. The puerperal fatality rate 
was 20.1 when birth was at term and 141.3 when it was premature. 
The stillbirth rate for premature infants was 247.8 and the neonatal 
mortality rate was 373.8. Septicemia was the most common cause 
of death for the mothers who went to term, while toxemia was by 
far the most frequent cause of death for the mothers of the pre¬ 
mature. The increase in the puerperal fatality rate of premature 
births was more marked when the infant survived the neonatal period 
than when the infant was lost. 

4. No difference was noted in the puerperal fatality rate by sex of 
infant, while the stillbirth and neonatal mortality rates were con¬ 
siderably higher for boys than for girls. The respective rates for 
males and females were 29.4 and 26.0 for stillbirths and 34.2 and 25.6 
for neonatal mortality. 

5. The puerperal fatality rate, as well as the stillbirth and neonatal 
mortality rates, of plural births wore three times as high as the rates 
for single births. 

6. Unwed mothers who were delivered of viable offspring were 
exposed to fatality rates which were practically the same as those 
of married mothers. The infants of the unmarried mothers, however, 
had higher mortality rates than legitimate infants. The stillbirth 
rate for iUegithnate infants was 60.0 and the neonatal |nortality rate 
was 63,2, compared to the total respective rates of 27.8 and 30.0. 
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7. The puerperal fatality rate, as well as the stillbirth and neonatal 
mortality rates, was the same whether the mother resided in an urban 
locality or in a rural district. 

8. Use was made of the maternal deaths associated with abortion 
for the purpose of testing estimates on the frequency of abortions 
and on the mortality associated wiili this condition. It appears that, 
at least for New York State exclusive of New York City, the estimates 
are too high. 
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LEPROSY; VITAMIN Bi DEFICIENCY AND RAT LEPROSY 

By L. F. lUDOicn, burgeon, K. Masunaoa, Laboratory Technician^ and I). Wolp, 

Junior Bacteriologist, United States Public Health Service, Honolulu, Hawaii 

That there exists a relation b(‘tw('(ui nutrition and leprowsy has boon 
believed by flom<' investigators for many years and statem(ints relative 
to such a relation have appeared iu the literature with increasing 
frequency. Since wo arc unable to study liuman hiprosy in laboratory 
animals, it is necessary to confine our nutritional studios to rat leprosy 
in the rat. 

The results of some laboratory investigations of various nutritional 
deficioucies have been reported, of which but a few have dealt specif¬ 
ically with vitamin deficiencies while others have dealt with 
deficiencies in the vitamin B complex. 
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Muir and Henderson (1) in 1928 reported on a few studios of the 
relation of vitamin deficiency to rat leprosy and concluded that in¬ 
creased virulence of the infection docs not occur in rats fed on vitamin 
deficient diets. 

Lamb (S) in 1935 reported on liis studies of the effects of malnutri¬ 
tion on the pathogenesis of rat leprosy, of which he made the following 
summary: “Subcutaneous inoculations of rat leproma in a large num¬ 
ber of rats on many kinds of dietary deficiencies jneldcd generally 
negative results. * * * An exceptional case was a diet of starchy 

foods plus boiled taro root and fish, which repeatedly increased the 
development of subcutaneous lesions. 

“Upon using intracardia inoculations of rat leproma, diets deficient 
in the vitamin B complex and somewhat low in protein produced an 
extensive increase in visceral lesions of rat leprosy * * 

Badger and Sebrell (S) in 1936 in preliminary studies found that the 
incubation period of rat leprosy in white rats on a vitamin Bi deficient 
diet was appreciably shorter than in the rats fed a well balanced diet. 

Lampe and de Moor (4) hi 1935 found that vitamin B 2 deficiency 
had some influence in aiding the development of rat leprosy after 
percutaneous inunction with moderate doses. 

Lampe et al. (5) in 1936, in their report on infection of rats through 
the shaven skin from infected mud, stated that vitamin Bi and B 2 
hypovitaminosis appears to be necessary to produce the infection. 

From the results of the investigations here reported, it may be stated 
that— 

1. The incubation period of rat leprosy is of shorter duration in 
vitamin Bi deficient than in normal rats. 

2. After becoming established in rats inoculated subcutaneously, 
the leproma at the site of inoculation develops more rapidly and 
becomes much larger in the normal than in the vitamin Bi deficient 
rats. 

3. Gross evidence of generalization of the infection appears much 
earlier in the vitamin Bi deficient than in the normal control rats. 

Incubation period .—The duration of the incubation period can be 
determined with any degree of accuracy only following subcutaneous 
inoculation and only when the palpable foreign tissue reaction has 
completely disappeared. Because the palpable foreign tissue reaction 
persists in some of the deficient rats until after the true leproma be¬ 
comes palpable, even following small doses of a dilute inoculum, it has 
been impossible in the majority of our experiments to determine ac¬ 
curately the period of incubation. In those experiments where the 
incubation period could be determined, it was definitely shorter in the 
vitamin Bi deficient than in normal rats as illustrated in table 1. 

Development of the leproma at the site of inoculation .—After it has 
become established, the leproma at the site of subcutaneous inocula- 
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tion develops more rapidly and becomes much larger in the normal, 
well nourished than in the vitamin Bi deficient rats. 


Table 1. —Incubation period of rat leprofty following subcutaneous inoculation in 
vitamin Bi deficient and normal rats. Percent of rats with palpable leprorna 


Expori- 

mont 

No. 


H 



H 









TT ^ _ 

Vitamin Bi doAciont.. 

25 

0 

40.0 

08.0 

100.0 






Control. 

25 

0 

4.0 

24.0 

5<$.0 

96.0 

90.0 

90.0 

100.0 

VIII. 

Vitamin Bi doAcient.. 

21 

0 

0 

S.3 

20.1 

50.0 

87,5 

95. R 

100.0 

Control. 

24 

0 

0 

4.1 

8.3 

33.3 

79.1 

95.8 

100.0 


To determine the size of the lepromata, each was measured in two 
dimensions. From these measurements the area involved and the 
average area of involvement in the rats of each group were determined. 
These measurements do not take into account the tluckness of the 
lepromata which was much greater in the normal than in the deficient 
rats. A marked variation occurred in the size of the lepromata in the 
rats within the groups. After 6 to 8 months the lepromata in some of 
the deficient rats were larger in areas involved than in some of the con¬ 
trol rats but they continued to remain thinner. Frequently in the 
deficient rats there was scon only a scar at the site of inoculation. 
More often they had the appearance of progressively spreading lesions, 
while those of the controls wore more circumscribed until much later. 

The difforonces in the size of the lepromata in the vitamin Bi 
deficient and normal rats in some of the experiments are shown in 
table 2. 


Table 2. —Size of lepromata at the site of subcutaneous inoculation in vitamin Bi 

deficient and normal rats 


Number 
of weeks 
after In¬ 
oculation 

Mxperl- 
mont No. 

Cl roup of rats 

Num¬ 
ber of 
rats 

Measurements of 
lepromata In miu. 

Area of loproznata In 
squaro mm. 

Variation 

Avoraff) 

t>izo 

ft 

XXU.. 

Vitamin Bj deAcIonfc_— 

2H 

2x2to 10x17. ... 

4 to 170. 

42.1 



CoutroL..!_ 

28 

■ iM 

160 to 760.-. 

453.6 


xjev— 

Vitamin B) dcAolcnt_ 

13 

2x2l(>7xl5 — 

4 to 106 .... 

27,8 



Control. 

13 

12 X IK to 22 X 22 ... 


865.9 

12,, , .. 

T 

Vlfainln deAfllent-_ 

10 

2X2 to 16X17 — 

4 to 255. 

9216 



Control. 

10 

10x20 to 27 x 30— 


431. i 

16- 

5:_ 

Vitamin Bi doAdont_ 

7 

5 X 10 to 15 X 20 — 


175.0 



Cnnlml-- . 

9 

15 X15 to 25 X 25— 


4010 


XVI—. 

Vitamin Bi dcAoiont_ 

10 

3 X 10 to 13 X 39.— 


113.5 



Control_-_ 

10 

8 X 20 to 25 X 35...- 


893.6 

16-17 

i 

XL 

Vitamin Bi doAolont_ 

22 

Scar to 17 X 17 

0 to 289 

11A6 



Control_ 

' 22 

7 X10 to 23 X 80.— 

70 to 690_ 

8116 

2ft 

XVI— 

Vft.*VTnIii B| df^Ai^Ient .. _ _ 

8 

8x7 to 12x20. 

RfKClfIBIIl 

iia7 



Control_ 

8 

20 X 25 to 30 X 40_„ 


773.0 

32 

xviri- 

Vitamin Bt doAoiont^. 




6ia9 







1,401 5 
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It is beUeved that the shorter incubation period and the smaller 
lepromata at the site of subcutaneous inoculation in the deficient rats 
were not due specifically to vitamin Bi deficiency but to an inter¬ 
ference with the cellular defense mechanism of the animal brought 
about by a poor state of nutrition. 

The incubation period has been found to be in indirect proportion 
to the state of nutrition of the rat as signified by weight. In experi¬ 
ment II (table 1), 4 weeks after inoculation, 100 percent of the deficient 
rats had palpable lepromata while but 56 percent of the control rats 
had palpable lepromata. At that time each of the deficient rats 
weighed less than when placed on the diet and showed an average loss 
of 24.1 percent, while the control rats had gained an average of 185.2 
percent. A group of rats deficient in vitamin B 2 was also studied in 
this experiment. Four weeks after inoculation 80 percent of this 
group of rats had palpable lepromata, and their average weight was 2 
percent greater than when placed on the diet. In experiment VIII 
(table 1), 29.1 percent of the vitamin Bi deficient rats, 4 weeks after 
inoculation, had palpable lepromata while but 8.3 percent of the control 
rats had palpable lepromata. At that time the average weight of the 
deficient rats was but 21.5 percent greater than when placed on the 
diet, while that of the control rats was 195.6 percent greater. 


RELATION OF STATE OF NUTRITION TO THE SIZE OF THE LEPROMATA IN RATS ON VITAMIN B| DEFICIENT^ 
PARTIAL VITAMIN B| DEFICIENT AND NORMAL EXAMINATION 12 WEEKS AFTER SUBCUTANEOUS INOCULATION 

EXPERIMENT X 


VITAMIN Bi 
DEFICIENT 
RATS 

-1-1-1-1 - 1 — 1 - 1 - 1—1 - 1 - 1 — 1-1-1-1 — 1-1-1—1-1-1-1-r—I-1—T"'" 

■■■■■■■ 83 9% 

02 6 8Q MM 

PARTIAL 
VITAMIN Bi 
DEFICIENT 
RATS 




NORMAL 

RATS 



« » 1 _ 1 _ 1 _ 1 » I »»»«««»»> »_ 1 ..., L ,.,J _ 1 1 _« » 


■■■ PERCENT CHANGE IN WEIGHT 
f7777J7X AVERAGE SIZE OF LEPROMA 

FlOtTBE 1. 

The size of the leproma at the site of subcutaneous inoculation is in 
direct proportion to the state of nutrition of the rat as signified by the 
change in weight. This relation is well illustrated in the following two 
experiments and in figure 1. 

In the first experiment vitamin Bi deficient, partially vitamin Bi 
deficient, and normal rats were studied. Twelve weelcs after inocu¬ 
lation the average sizes of the lepromata of 10 rats of each group 
were 92.6, 216.6, and 431.1 sq. mm., respectively, while the average 
weights of the rats were 83.9, 281.5, and 494.8 percent greater than 
when placed on the diets. 
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In the second experiment rats malnourished by means other than 
vitamin deficiency were studied in addition to a vitamin Bi deficient 
group. The state of malnutrition in one group was produced by 
limiting the food intake, in another by limiting the water intake, 
and in another by luniting the protein intake. Eight weeks after 
inoculation the average sizes of the lepromata of 13 rats of each group 
were: Vitamin Bi deficient, 27.8 sq. mm.; low food intake, 79.9 sq. 
mm.; low water intake, 187 sq. mm.; low protein (4 percent casein), 
241.6 sq. mm.; nonnal controls, 365.9 sq. mm. The average per¬ 
centages of gain in weight of the rats examined were 3.7, 49.6, 66 6, 
114.5, and 237.5, respectively (see figure 2). 

RELATION OF STATE OF NUTRITION TO THE SIZE OF LEPROMATA IN RATS ON VITAMIN 
Bi deficient^ LOW FOOD INTAKE^ LOW WATER INTAKE, LOW PROTEIN INTAKE AND 
CONTROL DIETS EXAMINATION 8 WEEKS AFTER SUBCUTANEOUS INOCULATION 
EXPERIMENT XXV 


VITAMIN Bi 
DEFICIENT 
RATS 

-1-1-1-1-1-1- \ -1-1-1-1-1-1-1-1-1-1-1-1-1- 

1 3 7 ®/o 

E7 8 6Q MM 

LOW FOOD 
INTAKE 
RATS 


LOW WATER 
INTAKE 
RATS 

BHDHHi 08 ®/o 



LOW PROTEIN 
INTAKE 
RATS 

114 


_ 

NORMAL 

RATS 




_ \ L— 1 1 1 1 1 1 1 1 1 1 1 1 1 L—J 1 » ■ 1 


PERCENT CHANGE IN WEIGHT 
AVERAGE SIZE OF LEPROMA 

Fiavnn. 2. 

Tho rosiilta obtained in aovorol studios lend proof to the belief 
tliat those diiroronooB are duo to an intorforonco in tho oollular dofonse 
meohanisni in tho poorly nourished animals. 

Tho foroign-tissuo roaction, resulting fn>ni subcutanooiis inocula¬ 
tion, disapponrs inoro <iuiokly in tho well nourished than in tho poorly 
nourishccl animals. Following suboutanoous inoculation a palpable 
foroign-1 issue reaction may develop within 10 hows. Tho timo of 
devolopmont of this roaction was detenninod in a groxip of rats Six 
hows after inocxdation none of the rats had palpable lesions, in 10 
hours a few had such lesions, and after 24 hours this reaction had 
developed in most of the rats. The size of this palpable foreign-tissue 
reaction and tho rate of its disappearance, usually within 7 to 10 
days in normal rats, are somewhat dependent on the concentration 
of the inocudum. Tho rate of disappearance of the palpable foreign- 
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tissue reaction in normal and malnourished rats is illustrated in 
table 3. 


Tabm 3 .—Disappearance of the foreign tissue reaction following subcutaneous 
vnoculation of leprosy material into vitamin Bi deficient and well nourished rats; 
percent of rats with palpable reactions 


Experi¬ 
ment No. 

Qroup of rats 

Number of rats 

Percent of rats with palpable reactions, after Inoculation 

First day 

Second day 

Third day 

Fourth day 

Fifth day 

Sixth day 

Seventh day 

Eighth day 

Nmthday 

Tenth day 

VI 

Vitamin Bi deficient-.. 
Oontrol_ 

48 1 
48 

24 

24 

24 

24 

46 

46 

40 

40 






95 8 
93 7 


80 5 
50 0 


83 3 
27.0 

8 8 
0 

vni 







Vitamin Bi deficient— 
Oontrol_ 



87 5 
87 5 

1 

28 1 
20 8 

86 2 
60 6 

62.2 
15 2 

15 0 
12 5 


TC 







Vitamin Bi deficient.... 
Oontrol_ 







xxn„„ 









Vitamin Bi deficient-... 

Onnfrnl _ 


95 6 
78 9 


88 8 
50 0 












Vitamin Bi deficient... 

Oontrol 

05 0 
87 6 


52 5 
175 



















To determine whether the difference in the rate of disappearance 
of the foreign-tissue reaction in poorly nourished and normal rats 
occurred only following inoculation of leprous tissue, in two experi¬ 
ments vitamin Bi deficient and normal rats were inoculated sub¬ 
cutaneously with both normal subcutaneous and leprosy tissue, one 
under the left and the other under the right ventral surface. The 
foreign tissue reactions at the sites of both inoculations disappeared 
more quickly in the normal than in the malnourished rats. 

An experiment was conducted to deteiroine whether, by stimu¬ 
lating the cellular response to inoculation, the foreign-tissue reaction 
would disappear more rapidly and the lepromata develop more 
slowly. In the belief that an intravenous inoculation would produce 
a marked cellular response, a group of 29 rats was inoculated both 
intravenously and subcutaneously and another group of 29 s\ib- 
cutaneously only, with an emulsion of a rat leproma. The palpable 
foreign-tissue reaction disappeared much more quickly in tlic rats 
which received both the intravenous and subcutaneous inoculations 
than in the rats which received only the subcutaneous inoculation. 
The incubation period was much longer in the rats which received 
both the intravenous and subcutaneous inoculations than in the rats 
which received only the subcutaneous inoculation. The results of 
this experiment are ^own in table 4. 

To learn to what extent intravenous inoculation of leprous ma¬ 
terial produced a cellular response, a group of rats was so inoculated, 
and the change in the number of circulating white blood cells was 
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detennined in a few. The average total numbers of white blood 
cells in the circulating blood of the rats studied were as follows: 
Previous to inoculation, 3,937; day after inoculation, 8,275; 2 days, 
11,062 ; 3 days, 13,650; 5 days, 14,150; and 7 days, 16,200. After 
the seventh day the number gradudly decreased. 


Table 4. —Disappearance of palpable foreign tissve reactions and the appearance of 
palpable lepromata tn rats inoculated both subcutaneously and intravenously and 
in rats inoculated subcutaneouly only 


Dlsappc-irance of foreign tissue reaction 


Appearance of p^pablo lepromata 



Percent with palpable 
loaotlons 


Percent with palpable 
lopromata 

Number of days after inoculation 

Inoculated 
suboulane- 
ously and 
intrave¬ 
nously 

Inoculated 
subcutane¬ 
ously onl> 

Number of 
i^eeks after 
Inoculation 

Inoculated 
sulieutanc- 
oubly and 
intrave¬ 
nously 

Inoculated 
bubcutano- 
oubly only 




mam 

0 

0 


75. d 

06 0 


0 

5 



0 

0 




0 

10.3 
27 5 
58 0 



jumgj 


3.4 
10 3 
27 5 
68.0 



5 


liSiSiSSi 

■■■iliQlll 

7 

86 2 
80.6 




a 


MMMMl 

BBBB 



The results obtained from these studies suggest that the earlier 
disappearance of the palpable foreign-tissue reaction in the normal well 
nourished rats and the shorter incubation period in the malnourished 
rats are due to an interferenco with the cellular defense mechanism in 
the malnourished rats. Studies of the numbers of the wliite blood cells 
in the circulating blood of malnourished rats have been made to deter¬ 
mine whether there has been an interference with the cellular defense 
mechanism in these rats. 

In one experiment the total numbers of white cehs in the circulating 
blood in 5 vitamin Bi deficient and in 5 control rats were studied. 
These rats were 1 month old when placed on the experiment. During 
15 days on the vitamin Bi free diet the average number of white blood 
cells had increased from 5,890 to 8,090, wliile during the same period 
the average number in the rats on the control diet had increased from 
6,100 to 9,060. It must bo remembered tliat the rats on the vitamin 
Bi free diet wore but partially depleted during this period as it requires 
from 2 to 3 weeks to obtain complete depletion. Following sub¬ 
cutaneous inoculation of the deficient rats with an emulsion of a rat 
leproma there occurred practically no response to the inoculation as 
slxown by the average nrunber of white cdls in the circulating blood 1, 
2, and 3 weeks after inoculation. The counts woi’e 6,930, 5,120, and 
7,300, respectively, while hi the control rats there oeciUTod an increase 
of 50 percent from the time of inoculation to 3 weeks after inoculation. 
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The counts in the control rats were 9,700, 9,888, and 13,650, respoc- 
lively. 

In another experiment the numbers of white colls in the circulating 
blood were studied in 5 vitamin Bi deficient and 5 control rats. These 
rats were 4 weeks old when placed on the experiment. The results 
were to those of the previous study. During the first 15 days 

on the vitamin B, free diet and before inoculation the average number 
of white cells had decreased from 8,630 to 7,720, while durmg the same 
peiiod the average number in the control rats had increased from 7,400 
to 12,210. During a period of 5 weeks following subcutaneous inocu¬ 
lation of an emulsion of a rat leproma the average number of white 
cells in the deficient rats remained approximately the same, 7,720 and 
7,500, while the aveiage number in the control rats had increased 38.5 
percent, or from 12,210 to 16,920. From the onset of the experiment 
tp 5 weeks after inoculation, a period of 7 weeks, a decrease of 43.9 
percent occurred in the absolute number of Ijnnphocytes in the defi¬ 
cient group and there was an increase of 101.9 percent in the control 
group of rats. 

The results of these two studies suggest that the cellular defense 
mechanism of the rats is affected by vitamin Bi deficiency. They 
particularly surest that the deficiency affects the lymphocyte formii^ 
organs. 

Another study showed tha-t this effect on the numbers of white 
blood cells is not due particularly to the vitamin Bi deficiency. 
Identical results were obtained in rats malnourished by moans otlior 
than vitamin Bi deficiency. The numbers of white cells in the cir¬ 
culating blood in 10 rats of each of the following groups wore deter¬ 
mined: (1) Vitamin Bi deficient rats; (2) poor state of iiutrition pro¬ 
duced by limiting the intake of the normal control diet; (3) poor 
state of nutrition produced by limiting tire intake of tiro normal con¬ 
trol diet to which had been added 0.4 percent brewer’s yeast and 0.2 
percent cod-liver oil; and (4) normal control rats. 

The average weekly vreight of the rats on the throe deficient diets 
was kept between 60 and 80 grams. The control rats gained in weight 
normally. The average white cell counts wore aimilar in tiro three 
deficient groups of rats. During 70 days on the diets the changes 
that took place in the average numbers of white cells wore as follows: 

Total number of white blood cells: 

Group 1.—^Vitamin Bi deficient, decrease of 30 percent. 

Group 2.—Starvation, decrease of 36 percent. 

Group 3.—Starvation plus vitamins, decrease of 36 percent. 

Group 4.—Control, increase of 0.9 percent. 
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Absolute number of lymphocytes: 

Group 1.—^Vitamin deficient, decreased 37 percent. 

Group 2.—Starvation, decreased 38 percent. 

Group 3.—Starvation plus vitamins, decreased 34 percent. 

Group 4.—Control, increased 5 percent. 

Although blood cell counts were made on but few rats in each group, 
it is believed that they arc of significance since the results on repeti¬ 
tion were confdstcnt. The studios wore made on a total of 36 vitamin 
Bi deficient, 30 starvation, and 40 control rats, all males of approxi¬ 
mately the same age. 

Histological examination made by Senior Pathologist G. L. Fite 
likewise suggests that vitamin Bi deficiency interferes with the cellu¬ 
lar defense mechanism of the animals. Such examinations were 
made of tissue from the sites of subcutaneous inoculation of vitamin 
Bi deficient and control rats removed on the first, second, fourth, 
seventh, fourteenth, and twenty-first days after inoculation. It is 
particularly evident that the control animals displayed a much better 
response to the foreign tissues and mticli more rapid healing of the 
lesions. Thus, on the fourth day the control animals showed begin¬ 
ning fibrosis and organization of the inoculum, whereas the deficient 
animals showed none, and the lesions of these on the fourtli day resem¬ 
bled closely Uioso of the control animals on the second day. On 
the twenty-first day the control anhnals showed complete healing of 
the foreign tissue reaction by organization and fibrosis, whilo the 
deficient animals still showed a residue of the inocultnn containing 
largo numbers of bacilli. This seems to suggest that the bacilli 
proliferate well in the detritus of the inoculum in the deficient animals, 
whereas in the controls tliis foreign material is more rapidly and readily 
removed. 

The leproma, a granuloma, is believed to be formed by the infiltra¬ 
tion of colls and tlio development of fibrous tissue and is an attempt 
by the animal oiganism to overcome the infection. The well nour¬ 
ished animal is bettor able to attack the infective organism and build 
up a better defense, hence the larger lesions at the site of subcutaneous 
inoculation. In the malnourished animal the defense mechanism has 
been affected and is less able to attack the infecting organism, hence 
the smaller lesion at the site of subcutaneous inoculation. 

From these studios it appears that the shorter incubation period 
and the smaller Icpromata at the site of subcutaneous inoculation in 
the vitamin Bi deficient rats were duo to an interference with the 
cellular defense mechanism brought about by a state of general mal¬ 
nutrition and not specifically to vitamin Bi deficiency. 


S20381 ’-h 10—a 



June 7,1940 


1036 


dross evidence oj generalizcdion of the infection appears earlier in 
vitamin Si deficient than in the normal reUs. —The infection was consid¬ 
ered generalized when gross lesions were noted in the various organs 
of the body. Examinations were made either with the unaided eye 
or with a 6-power hand lens. 

In rats receiving subcutaneous inoculations: Thirty-two weeks after 
subcutaneous inoculation 15 vitamin deficient and 15 control rats 
were killed and examined. Twelve, or 80 percent, of the 15 deficient 
animals had definite gross lesions of the liver and 4, or 26.6 percent, 
also had definite gross lesions of the spleen. None of the 15 control 
rats had lesions other than at the site of the subcutaneous inoculation. 
At this time no gross lesions were noted in any organs other than the 
liver and spleen. 

Twenty days after the first examination, 8 months and 1 day after 
inoculation, 16 rats of each group were killod and examined. Eleven, 
or 68.7 percent, of the 16 deficient rats had gross evidence of a general¬ 
ized infection, 4 had gross lesions of the skin, 11 of the liver, 6 of the 
spleen, 1 of the pericardium, 1 of the bony skeleton, and 2 had a gen¬ 
eralized adenopathy. None of the 16 normal control rats had definite 
gross evidence of a generalized infection. 

A comparison of the findings noted at the second examination with 
those noted at the first, 20 days intervening, is mtoresting. At the 
first examination the only lesions noted, signifying a generalized infec¬ 
tion, were those of the liver and spleen, while at the second examina¬ 
tion lesions were noted in the skin, pericardium, and bony skeleton. 

Combining the findings observed at both examinations, gross evi¬ 
dence of a generalized infection was noted in 23, or 74.1 percent, of 
the 31 deficient rats, while none of the 31 well nourished control rats 
had such evidence. 

A repetition of this experiment produced similar results. Nine 
months after subcutaneous inoculation 12 vitamin Bj deficient and 12 
normal rats were examined. Four, or 33.3 percent, of the deficient 
rats had definite gross lesions of tlie liver, and 2 of those also had gross 
lesions of the spleen. None of the 12 well nourished control rats had 
such lesions. 

It will be noted that there were fewer rats in the second than in the 
first experiment with gross evidence of a generalized infection, al¬ 
though they were examined at approximately the same time after 
inoculation. It is not correct to compare the results in two experi¬ 
ments such as these, since it is impossible to determine the exact 
amoimt of infective material inoculated, which might bo entirely 
different in the two experiments. However, in this instance the dif¬ 
ference might be explained by the fact that the Hawaiian * strain of 

1 Isolated from a wild rat in Honolulu, HawaiL 
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rat leprosy was anploycd in the first experiment and the Florida * 
strain in the second. The Hawaiian strain is apparently more virulent 
than the Florida strain.® 

In rats receiving intraperitonoal inoculations: Following intra- 
peritonoal inoculation the first lesions noted arc those of the omentum. 

Although the organisms early gain entrance to the lymph and blood 
streams and become diasominate<l throughout the animal, gross 
lesions in organs other than the omentum and mesentery are noted 
earlier in the vitamin Bi deficient than in the control animals. 

In the first experiment in which the rats were inoculated intra- 
peritonoally, animals were examined at 8, 15, and 20 weeks after 
inoculation in order to determine at what time gross lesions developoil 
in the various organs. Twelve rats from each group were examined 8 
weeks after inoculation and 5 at 16 weeks. Lesions wore noted only 
in the omentum and meseutery. Twenty weeks after inoculation 6 
deficient and 7 control mts were living. On examination gross lesions 
were seen in the liver and spleen of each, and of the skin in 4 of the 
deficient animals, and in none of the control animals. 

In a repetition of this experiment, 13 vitjimin Bi deficient and 13 
control rats wore examined 20 weeks after inoculation. Of the de¬ 
ficient rats, 46.1 percent had gross lesions of the skin, 84.6 percent of 
the spleen, and 100 percent of the liver. Of the normal rats, 53.8 
percent had gross lesions of the spleen. None had gross lesions of the 
skin or liver. The lesions of the spleens of the deficient rats were more 
numerous and larger than those in the control rats. 

Intraperitoneal inoculations were again repeated. Twenty weeks 
after inoculation 5 rats of each group were examined. Of the 5 vitamin 
Bi deficient rats, 4 had gross lesions of the liver and 1 of the spleen, 
while none of the 6 controls had such lesions. Twenty-four weeks 
after inoculation, 3 of 4 deficient and none of 4 control animals had 
gross lesions of the abdominal organs. Six months after inoculation 
the rats remaining alive were examined. Seven of 9 deficient and none 
of 17 control rats had gross lesions of the liver or liver and spleen. 

At the three examinations, 14, or 77.7 percent, of tho total of 18 
deficient rats had gross lesions of tho liver or liver and spleen, while 
none of tho 26 control rats had such lesions. At each examination tho 
lesions of the omentum and mesentery were considerably larger in tho 
d(>ficiont than in tho normal control animals. 

In tho first oxperimont in which lesions wore noted in tho slcin in 
addition to those in tho liver and spleen, 20 weeks after inoculation, 
the Hawaiian strain of rat leprosy was employed, while in the third, in 
which no such lesions occurred, the Florida strain was employed. 

> Isolated from a ^lld rat In Jacksonville, Fla. 

I Bnllotin 173, National Institute of Health, H. S. Fubllo Health Servloo, 1940. 
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In rats receiving intravenous inoculations: Following intravenous 
inoculation the organisms are immediately spread throughout the 
animal tissues and the infection is generalized from the onset. How¬ 
ever, definite gross lesions develop earlier in the vitamin Bi deficient 
than in the normal rats. 

Twenty-three vitamin Bi deficient and 22 control rats were examined 
16 weeks after intravenous inoculation. Of the 23 deficient rats, 22, 
or 95.6 percent, had gross lesions of the liver, while none of the 22 
controls had such lesions. Lesions of the liver were the only ones 
noted at this time. 

Intravenous inoculations were repeated. Sixteen weeks after inocu¬ 
lation, 20 vitamin Bi deficient and 20 control rats were examined. 
Of the 20 deficient rats, 20, or 100 percent, had gross lesions of the 
liver and 2, or 10 percent, of the spleen. Of the 20 control rats, 8, 
or 40 percent, had gross lesions of the spleen or spleen and liver. 

Six months after inoculation 14 of the control rats were living. 
Of these 14 rats, 8, or 57.1 percent, had gross lesions of the liver, 13, 
or 92.8 percent, of the spleen, and 14, or 100 percent, of either the 
liver or spleen or both organs. Thus, at 16 weeks 100 percent of the 
deficient rats had gross lesions of the liver or liver and spleen, while 
but 40 percent of the control rats had such lesions. At 6 months 100 
percent of the control rats had such lesions. 

The results of these two experiments and those of several subsequent 
experiments, in which the inoculations were made by the intravenous 
route, are tabulated in table 5. 

In rats receiving intranasal instillations: Four weeks following in- 
tranasal instillation smears prepared by crushing cervical lymph 
glands of 16 vitamin Bi deficient and 9 control rats, when examined, 
revealed no acid-fast organisms. 

Smears similarly prepared with cervical glands of 21 vitamin Bi 
deficient and 15 control rats were examined 8 weeks after instillation. 
Acid-fast organisms wore observed in 19, or 90,4 percent, of the smears 
prepared from the glands of the deficient rats and in 9, or 60 percent, of 
those prepared from the normal or control rats. 

Approximately 10 weeks after instillation acid-fast organisms were 
demonstrated in smears prepared with cervical lymph glands of each 
of 8 vitamin Bi deficient rats and in but 50 percent of the smears 
similarly prepared from 8 control rats. 

Nine months after instillation 8 of the vitamin Bi deficient and 6 
normal control rats were examined for gross evidences of generaliza¬ 
tion of the infection. Of the 8 deficient rats, 6, or 75 percent, had 
extension into the periglandular tissues of the cervical region; 2, or 
25 percent, had generalized adenopathy; 6, or 76 percent, had gross 
lesions of the liver; 4, or 40 percent, of the spleen; and 1, or 12.5 
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percent, of the skin. In none of the 8 control rats was there noted 
any gross evidence of generalization of the infection. 

From these experiments it can be definitely stated that gross 
evidence of a generalized infection appears earlier in the vitamin Bi 
deficient than in the normal control rats. 

In the course of these exiieriments it was thought advisable to 
study the relation of calcium deficiency to rat leprosy.^ 

Table 6 . — Oro$s evidence of a generalized infection in vitamin Bi deficient and 

noimal rats 


Mode of 
inoculation 

Experi¬ 
ment No. 

Num¬ 
ber of 
weeks 
after 
Inocu¬ 
lation 

Group of 
ratb 

Nura- 

lK*r 

of 

rats 

Number and poreent of rats show¬ 
ing KTOhs It‘ions of the liver, 
spleen, or bkin 

Total rats 
with gloss 
evidence 
of gonoral- 
ired 

InTcctlon 

Liver 

Spleen 

Skin 




fVitaniln Bi 

31 

23 or 74 1 

10 or 32 2 

4orl20 

23 or 74 1 


fXVin..,. 

32 to 35 

doflciont. 


percent. 

percent 

percent 

percent. 




rnntiul 

31 

NoTio _. 

Nmin _ 

None —_ 

None. 

Subcutaneous. 



fVitimm Bi 

12 

4 or 33 3 

2 or 100 

None- 

4 or 33 3 


,xxvni- 

80 

deficient. 


percent. 

percent. 


poicent. 




Gautrol _ 

12 

Nona 

None —— 

None 

None. 




(Vitamin Bi 

6 

0 or 100 0 

0 or 100.0 

4 or 06 0 

0 or 100 0 


/V_ 

20 

•{ (leilGient. 


pel cent 

perci'nt. 

percent. 

por(*ent. 




fOontrol. 

7 

Nono.._.„ 

None..... 

None....- 

None. 




(Vitamin Bi 

13 

13 or 1000 

11 or 84 0 

6 or 461 

13 or 100 0 

Intmpoiitoncol 

XV. 

20 

-j delicieut. 

13 

_^poreont. 

percent. 

7 or 63 8 

^j^eent. 

IMsrcont. 
7 or 518 






percent. 


percent. 




(Vitamin Bi 

9 

7 or 77 7 

4 or 44 4 

None- 

8 or 888 


,xxx. 

27 

\ deficient. 


percent. 

pel cent. 


percent 




(Onntrol 

17 

None 

Nnne 

None 

None. 




(Vitamin Bi 

23 

22 or 05 0 

None_ 

None- 

22 or 05 0 


/XXI_ 

15 

-{ deficient. 


lienent 



pcic?ont. 




IControl. — 

22 

None - - - 

_ 

None.-... 

None. 




(Vitamin Bi 

20 

20 or 100 0 

2 or 10 

None_ 

20 or 100 0 

Intravenous... 

^ XXXI—. 

16 

J defU lent. 

1 Pontrol 

20 

percent 

6 or 30 0 

percent. 

2 or 10 

None.—.. 

percent. 
8 or 40 0 






percent. 

percent. 


poreent. 




(Vitamin Bi 

22 

20 or 00 9 

3 or 13 0 

None- 

20 or 00 0 


,XL. 

161017 

< deficient. 


liercont. 

percent. 


percent. 




[Control — - 

22 

None, 

NnrtA 

None..... 

None. 




(Vitamin Bi 

8 

0 or 750 

0 or 750 

2 or 25 

0 or 75 0 

Intranasal_ 

XII_ 

40 

■j deficient. 

8 

liercont. 

Tiorcent. 

wreent. 

Tiercont. 

1 



^ViWu vTOl« « » • w * 1 

None...... 

None..... 

None..... 

None* 


In tlio first experiment 3 groups of 84 rats each wore studied: 
Vitamin Bi deficient, calcium deficient, and normal control. Exam¬ 
inations wore made 17 weeks after inoculation. Of 22 rats of the 
vitamin Bi deficient and calcium deficient groups, 00.9 percent hod 
gross evidence of generalization of the infection and none of 22 con¬ 
trols had evidence of such infection. 

In another experiment calcium deficient rats were again studied. 
Examinations were made at approximately 17 weeks after inoculation, 
at which time 100 percent of 16 calcium deficient rats and 6.2 percent 
of 26 control rats had gross evidence of generalization of the infection. 


* In the remaining experiments Intravenous Inoculations only have been employed. 







































7une 7« 1940 


1040 


The results of these two experiments suggest that calcium deficient 
rats are as susceptible to rat leprosy as are vitamin Bi deficient rats. 
The questions arose: Is the increased susceptibility of the vitamin Bi 
deficient rats due specifically to a deficiency in that vitamin, and that 
of the calcium deficient specifically to a deficiency in that element or is 
there a factor common to both which produces the increased 
susceptibility? 

To answer these questions experiments were conducted, the results 
of which have been reported (d). The rats maintained on the vita¬ 
min Bi deficient diet were not found to be deficient in calcium, as 
shown by chemical analysis of the tails. The rats maintained on the 
calcium deficient diet were found to be deficient in vitamin Bi, as 
shown by the determinations of the amount of that vitamin in the 
blood. The administration of vitamin Bi to both groups, those 
maintained on the vitamin Bi deficient and those maintained on the 
calcium deficient diet, caused them to be no more susceptible to the 
infection than the normal control rats. These findings strongly sug¬ 
gest that the increased susceptibihty is due to vitamin Bi deficiency 
and not to calcium deficiency and that, for some reason as yet unde¬ 
termined, the rats maintained on the calcium deficient diet are inca¬ 
pable of utilizing the vitamin B^ available in the diet. Evidence has 
been obtained which suggests that the calcium deficient diet employed 
is also deficient in some other factor or factors. 

SUMMARY AND CONCLUSIONS 

The incubation period of rat leprosy in rats maintained on a vita¬ 
min Bi free diet is definitely shorter than in rats maintained on a 
normal control diet. Evidence has been obtained which suggests that 
the shortened incubation period is due to an interforeneo with the 
cellular defense mechanism of the animal rather than specifically to 
the vitamin deficiency. 

Rats maintained on a vitamin Bi deficient diet arc definitely more 
susceptible to rat leprosy than are normal rats. Th(‘ criteria for sus¬ 
ceptibility employed have been the development of gross evidence of 
generalization of the infection. Evidence has been obtained which 
suggests that the increased susceptibility is due specifically to the 
vitamin Bi deficiency. Eats maintained on the defici(^nt diet which 
received purified vitamin Bi as a supplement arc no more susceptible 
than are normal rats. 

Rats maintained on a calcium deficient diet are approximately as 
susceptible as those maintained on the vitamin Bi free diet. Evidence 
has been obtained which has shown the rats maintained on the calcium 
deficient diet to be deficient also in vitamin Bi through the inability 
to utihze the vitamin Bi available in the diet. The amount of vitanam 
Bi in the circulating blood of the rats maintained on the calcium 
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deficient diet is approximately the same as that of the rats maintained 
on the vitamin Bi free diet. Rats maintained on the calcium defi¬ 
cient diet which receive purified Bi as a supplement arc no more 
susceptible than are normal rats. 

UKFJQBBNTCUB 

(I) Muir, E. V., and Ilondorson, J. M.: Rat leprosy-record of experimental work 
canied on at School of Tropical Medicine and Hygiene, Calcutta, between 
October 1925 and August 1927. Ind. J. Med Res., IS: 807-817 (1928). 
(S) Lamb, A. R.: Effect ol malnutrition on pathogenesis of rat leprosy. Am, 
J. Uyg., 21: 438 455 (1935). 

(5) Badger, L F., and Scbrcll, W. H.: Ijeprosy; cfTcct of vitamin Bj deficient diet 

on incubation period of rat lepiosy. Pub. Health Rep., 60: 855-863 
(1935). 

(4) Lampc, P. H. J., and de Moor, C. E.: Experimental infection of white rats 
with leprosy. Geneesk. tijdsclir. v. Nodorl.-Indio, 76 : 2033 2049 (1935). 

(6) Lampc, P. 11. J., de Moor, C. E., and van Veen, A. G.: Leprosy in white 

rats. Genccbk tifdhclir. v. Nedorl.-lndie, 76 : 2204-2227 (1930). 

(ff) Badger, L. F., and Masunaga, E.: Possible relation of calcium deficiency to 
the utilization of vitamin Bi. Preliminary report. Pub. Health Rep., 64; 
1775-1779 (1939). 


CHRONIC MANGANESE POISONING 

A Review 

In 1937 several patients with an obscure, disabling, neurologic 
disease were studied in the University of Pennsylvania Hospital and 
wore found to have chronic manganese poisoning. The proeessc'rs of 
manganese ore at the mill at which these men had been employed as 
laborers requested the Public Health Service to study the health 
hazards in that industiy in tlio hope that tho cause of several cases of 
manganese poisoning among tho employees might bo ascertained, and 
that preventive measures might ho instituted to obviate tho further 
occurrence of tliis disease. Accordingly, in August 1937 tho Public 
Health Service in cooperation with the Division of Industrial Ilygiono 
of the Pennsylvania Department of Health began medical, engineer¬ 
ing, and chemical studira in two manganose-ore-crushing mills to 
dotormine, among other things, tho concentration of mangancso dusts 
in tho air at tlio breathing level in all parts of tho plant where men 
work. The report of these investigations has been published recently 
as Public Health Bulletin No. 247.* Ono of those mills had been in 
operation about 20 years and in this mill little attempt had boon 
made to prevent tho dispersal of dust. Tho lughost manganese con- 

1 Public Tlfallb Bulletin No 247, Chronic Manganese PolsonInB in an Oro-Onishing Mill, by Robert II. 
Jriinn, Paul A. Neal, Wurron U, Reinhart, J. M. DailaValle, William B. Pulton, and Allan B Dooley. 
^ This report contains a chapter by 7. W. Miller, reporting pobt-mortem iindlngs in a case of niangaru>so poison¬ 
ing. and a chapter by liawronco T. FalrhaU, conoerning chemical analysis of the mangauoso content of tho 
bl0od. The report contains a de&oription of the sources and nies of manganeao, xnanuracturlng methods, 
results of ongmeoring and modioal studies, and dotailod case histories of 6 of tho IX reported oases of man¬ 
ganese polbonlng. There Is an annotated bibliography of 42 titles and an analytical index. The Bulletin 
contains 77 pagos. It Is available Arom tho Suporlntendont of Documents, Qovemmont Printing Oflloo, 
Wasbmgton, D. 0., at per copy. 
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centrations were found in the vicinity of the pulverizer, whore the 
average manganese concentration 6unountedto 173 mg. of manganese 
per cubic meter. In a newly completed plant, the machinery was 
enclosed, ore was transported from place to place by a crane or on 
conveyor belts, and exhaust ventilation was applied at strategic points. 
The dustiest operation in the latter plant, filling bag? or barrels,ex¬ 
posed the operators to 6 mg. per cubic meter, and the average exposure 
throughout the plant was little more than 2 mg. per cubic meter. 

Chronic manganese poisoning was the principal disease found on 
medical examination of 34 men employed, or formerly employed, in 
the older of these two plants. Eleven cases of this disease wore found. 
The prevalence of the disease depended on the amount of manganese 
in the workroom air and on the duration of employment. No cases 
were found among men exposed to less than 30 mg. of manganese per 
cubic meter, but this should not be considered as a threshold limit 
because only a few men were so exposed, and some exposures were 
intermittent. Five of the 6 men exposed for more than 3 years to 
concentrations in excess of 90 mg. per cubic meter had chronic man¬ 
ganese poisoning. In one man, manganese poisoning developed after 
10 months^ exposure to 30 mg. per cubic meter, and in another case, 
after a year’s exposure to 50 mg. of manganese per cubic meter. 

The disease is characterized by muscular stiffness and incoordination 
which progresses until disability results. It is usually first apparent 
as disturbances in gait and difficulty in stopping backward without 
falling down, speech disturbances, including stuttering and running 
together of words, muscular twitchings or tremors, and occasionally a 
masklike facial expression. The worker often complains of extreme 
drowsiness, weakness, or lassitude, muscular twitchings and cramps, 
and difficulty in walkmg and talking. 

Chemical analysis of viscera obtained at post-mortem examination 
from one of these cases of manganese poisoning showed 3.07 and 4.87 
mg. of manganese per 100 g. of dry tissue in the right and left lung, 
respectively, and very much smaUer amounts in the other organs, 
indicating that the patient still had a reservoir of manganese in the 
lungs 7 years after his last exposure to this dust. Also, a few montlis 
before death he had been found to be excrotiug small amounts of 
manganese in the urine. 

Extensive laboratory examinations of these workers indicated that a 
low white-ceU count with a decreased percentage of neutrophils, a 
slightly lowered blood calcium content, and a slight reduction in the 
middle zone of Lange’s test were often associated with manganese 
poisoning. A lowered hemoglobin content was observed in several of 
the mang an ese workers. Analysis of the blood for manganese con¬ 
tent was of no assistance in this study. Urinary manganese appears to 
reflect a present or past exposure to manganese compounds rather 
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than evidence of intoxication. Impairmont of kidney or liver function 
was not observed. 

The differential diagnosis of this disease, which has many features 
in common with multiple sclerosis, paralysis agitans, and progressive 
lenticular degeneration, has been discussed in this bulletin. 

The control methods wliich have come into general use in other dusty 
trades, namely, enclosed processes, mechanical conveyors, and ex¬ 
haust ventilation, have been tested and were found to be effective in 
preventing the dispersal of manganese dusts. To supplement this 
medical examinations, made quarterly, should malce it possible to 
detect early cases of manganese poisoning, to permit their transfer to 
nondusty occupations, and to direct attention to faulty control 
methods. Especial attention should bo given to complaints of general 
weakness, drowsiness, and muscular twitchings and cramps. Dis¬ 
orders in gait and speech or the occurrence of tremor suggest the onset 
of this disease. White blood cell counts may well be made, as it seems 
that a reduction in those values is associated with manganese poison¬ 
ing, although it is not known whether these findings precede the 
development of physical findings. Inasmuch as disability resulting 
from well-advanced stages of manganese poisoning is permanent, 
every effort should be made to detect and transfer workers away from 
a hazardous exposure at the onset of the disease imtil the manganese 
hazard has been controlled. 


PSITTACOSIS CASE IN IDAHO TRACED TO SHELL PARA¬ 
KEETS SHIPPED FROM SOUTHERN CALIFORNIA AVIARY 

According to information received under date of May 14, from Dr. 
W. M. Dickie, Director of Public Health of California, the source of 
infection in the fatal human case of psittacosis which occurred in 
Caldwell, Idaho, in December 1939, was shell parakeets from a pet 
shop in Los Angelos, Calif. 

Investigation has revealed tliat a pair of shell parakeets had boon 
purchased by the deceased in the latter part of November from a 
local dealer in Caldwell, Idaho, whose only stock of parakeets was a 
shipment of 24 birds received earlier in the month from a pet shop in 
Los Angeles. The purchaser became ill on December 6 and died on 
December 18. Psittacosis infection was subsequently proved in the 
birds purchased by the deceased and in the remaining birds held by 
the Caldwell dealer. The infection was also proved in several shell 
parakeets and other psittacine birds in the Los Angeles pet shop. 

As no infection was found in the local breeding aviaries which sup¬ 
plied the California dealer, and as this dealer had imported from other 
countries larger psittacine birds, several shipments of which had been 
found to be infected, it is probable that the infection was introduced 
into the Los Angeles pot shop by imported birds. 
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Under the direction and supervision of representatives of the 
California State Department of Health and the Los Angeles County 
Health Department, all psittacine birds of the Los Angeles pet shop 
were destroyed and the premises were cleaned, disinfected, and re¬ 
modeled. 

Birds from the same Los Angeles pet shop were apparently involved 
in an outbreak of 3 cases of psittacosis in Tucson, Ariz., in October and 
November 1939. ^ Two cases occurred in young adults of the same 
family and 1 case in a nurse who cared for the two patients. 

The family owned 2 lovebirds, purchased from a local dealer in 
July 1938, ^ which had been procured from the Los Angeles pot shop 
in question in April 1938.® When psittacosis was suggested, the birds 
were set free and were therefore not available for examination; but 
examination of the other birds of the same group in possession of the 
local dealer is stated to have been negative. During 7 weeks in the 
summer of 1939 the two lovebirds had been cared for by a family 
which owned 6 canaries; it was stated that those canaries had shown 
no evidence of illness and that the canaries and lovebirds wore kept m 
separate rooms. The lovebirds were returned to the owner about 
September 15, 1939. The source of the infection in the two lovebiids 
was not determined. 

In this connection, it is of interest to note that, in an outbreak of 
psittacosis in Pasadena, Calif., some years ago, it was reported that 
one case was traced to canaries which had shown no evidence of illness, 
but when Idlled and examined were found to be infected. 


COURT DECISION ON PUBLIC HEALTH 

City ordiriance pertaining to public market places upheld, —(Florida 
Supreme Court; McGroan v. Bloodworth, Chief of Policej et al,, 193 So, 
431; decided January 23, 1940.) An ordinance of the city of Apalachi¬ 
cola provided, in section 1, for the designation, when deemed prac¬ 
ticable, of parts of city streets as public market places for the sale of 
meat, fruit, vegetables, or other foodstuffs and for the allotting to each 
permittee of one uniform space or more as required, each space to be 
sufficient to accommodate one truck or automobile. The remainder 
of the ordinance dealt with the securing and revocation of, and fees 
for, permits; the inspection of foodstuffs; the prohibition of the sale 
of unwholesome foodstuffs; and the proldbition, except as otherwise 
expressly provided, of the sale of foodstuffs at other than the allotted 
spaces. 


»Public Health Reports, Jan. 12, 1940, p. 99. 

Dnnshee, of the Arliona State Board of Health, stated the 
birds had been pu^ased by the local dealer In April 1939, while a later report (Jan. 9.1910) gives the dates of 
purchase and resale as here recorded. 
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In habeas corpus proceedings the petitioner challenged the provi¬ 
sions of the ordinance with the exception of section 1, but the supreme 
court said that it appeared that the provisions complained of were 
authorized by the city charter act and did not violate any provisions 
of the State constitution or statutes. The court further stated that the 
provisions came within the purview of the State police power and 
were properly declared to be for the protection of the health and 
welfare of the people of the city. 


DEATHS DURING WEEK ENDED MAY 25, 1940 

irrom the Weekly IJcillh Index, issued by the Bureau of the Ccnsu^, Dep'irtincnt of Commerce] 



Week ended 
May 25,1940 

Coirospond- 
mff week, 
1939 

Data from 88 larRo of tho United fStates 

Tntflldenfh<i _ _ , _ _ uu. ... 

8 280 
8,212 
191,001 
490 
504 
10,705 

65,481,108 

12,409 

9 8 

10 5 

8,019 

Avpragft lor 3 prior y( Ais _ _ __ 

Total deaths, first 21 weeks of yeor -_ _ _ 

191, m 

m 

Deal hs und( r 1 voar of ago _ _ _____ 

Averaore for 3 prior yt ars _ _ __,_, 

Doaths under 1 vtar of Amt 21 weeks of yoAr. _^ , , ,, 

11,200 

C7,844,6H 
12 689 
9 8 
11 6 

Data from industrial msuiance comp mica 

Polieios in fotce .- .—_ 

Number of death claims . . 

Doath claims i)or 1.000 nolieiLS In forco^ annual rate 

Death claims ix r 1,000 policies, fiist 21 weeks of year, annual rate. 
















PREVALENCE OF DISEASE 


No health department^ State or locaL can effectively prevent or control disease without 
knowledge of when^ where, ana under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES FOR WEEK ENDED JUNE 1. 1940 
Sommary 

The incidence of each of the 9 coromunicable diseases included in 
the weekly tdegraphio reports published in the following table, with 
the exception of poliomyelitis and typhoid fever, showed a decrease as 
compared with the preceding week and, with the exception of influenza 
and poliomyelitis, was below the 6-year (1935-39) median expectancy. 
The accximulative total to date for each of these diseases, except 
influenza and poliomyditis, is also below the 6-yoar cumulative 
median. 

Of the 47 cases of poliomyditis reported for the current week, 35 cases 
ocemred in the 3 Pacific States—^Washington 25 cases (all in Pierce 
county, 13 in Tacoma), California 9 (5 in Los Angdes), and 1 case in 
Oregon. During the preceding week Washington reported 10 cases, and 
the week before that 7 cases. Since the first of the year, a total of 544 
cases of poliomyelitis has been reported in the United States, of which 
163 cases occurred in the 3 Padfic States (112 cases in California). 

During the current week, 147 cases of typhoid fever were reported 
(20 cases m Tennessee, 11 in Georgia, and 10 in Missouri), as compared 
with 141 cases for the preceding week. The current incidence for the 
country as a whole, however, is bdow the 6-yoar median expectancy 
of 197 cases. 

Of 18 cases of Rocky Mountain spotted fever reported currently, 2 
cases occurred in Maryland and 1 case in Virginia. The other cases 
were reported from the northwestern States. 

Sixteen cases of endemic typhus fever were reported from the South 
Atlantic and South Central States. 

For the current weds the Bureau of the Census reports 7,682 deaths 
in 88 major cities of the United States, as compared with 8,280 for the 
preceding week and with a 3-yeax (1937-89) average of 8,232 for the 
corresponding week. 


( 1046 ) 
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Telegraphic morbidity reports from State health officers for the week ended June 1, 
1940t and comparison with corresponding week of 19S9 and 6-year median 

In these tables a aero indicates a definite n'port, while leadc‘rs imply that, alJhounh none were reported, 
cases may ^vo occurred. 


MouinKillh, men- 
iniococeus 



Soo footnotos at ond ot table. 
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TBlBQTCiphic tnoThidity TcpoTts froWt State health officers for the weeh eji^ed June 1 , 
1940, and comparison with corresponding week of 19S9 and o-year med%an —Con. 


Poliomyelitis 


Division and State Iweek ended 


Maine_ 

New Hampshire 

Vermont. 

Ma^chusetts 
Bhode Island. 
Connecticut... 


Typhoid and para¬ 
typhoid fever 



See footnotes at end of table. 
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Telegraphic morbidity reports from State health officers for the week ended June 1, 
lolOj a?id comparison with corresponding week of 19S9 and 5-year median —Con. 


Division and State 

Whooping 

cough 

Division and State 

Whooping 

cough 

Week ended— 

Week ended— 



June 1, 
1910 


NBW BNG. 



so. ATL.—continued 



Maine. 

12 

27 





16 

0 

South Carolina * _ 

24 

69 


7 

39 

Georgia *_ ^ __ 

17 

48 


130 

109 

Morida 4_ 

2 

47 

Rhode Island. 

0 

43 




Connecticut. 

33 

46 

B. SO. CBN. 






Kentucky. 

72 

15 

MU). ATL. 



Tennessee. 

33 

70 


343 

334 

Alabama 4 _ ^ _ 

11 

103 


as 

294 

Mlasiasippi* _ 


Pennsyivahia. 

238 

194 







W. SO. CBN. 



E. MO. CBM. 



Arkansas. 

15 

20 

Ohin . - _ 

289 

169 

TjOiiLtiiami 4 ._ _ 

48 

6 

XnHtina ... __ 

16 

71 

OklahoToa 4. 

10 

3 

Tlilnoia_........_ 

60 

233 

Tnxas4__ 

391 

129 

Michigan >..—......... 


1C3 




Wisconsin. 

CO 

140 

MOUNTAIN 






Montana». 

4 

6 

W. NO. CBN. 



Idaho». 

12 

7 

Mlnneanta __ 

41 

43 

Wyoming 1 _ . 

1 

0 


26 

25 

Colorado J B _ rr , r- - 

20 

28 


28 

22 

New Mexico_ 

14 

18 


6 

1 

Arizona..__-___ 

42 

5 


3 

1 

Utah *8 . _ ___ 

147 

47 


12 

7 





30 

28 

PAdWO 






Washington. 

41 

16 

so. ATL. 



Oregon®. 

36 

17 


G 

20 

California_ 

3S5 

181 


at 

35 


DiMt. ftfCol/ _ _ 


27 

ToIaL _ 

3,292 

3,268 



128 



Virginia 1 . _ 


33 

22waa1« . - _ 

69,784 

87,0ro 

North Corolina. 

107 

197 



»New York City only, 

»Period ended earlier than Saturday. 

* Rocky Mountain spotted fever, wwk ended Juno 1, 1940,18 cases as follows; Maryland, 2; Virginia, 1; 
Montana, 3; Idaho, 2; Wyoming, 4; Colorado, 2; Utah, 3; Oregon, 1. 

4 TyphiLs fever, weok ended June 1, 1040,16 oases as follows: South Oarollna,!, Georgia, 6; Florida, 4, 
Alabama, 2; Louisiana, 1; Oklidioma, L; n'eras, 1. 

■ Colorado tick fever, weok ended June 1,1040, Colorado, 0 cases. 
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VENEREAL DISEASES 
New Cases Reported for March 1940 ^ 
Reports from States 


aonorrhoa 



Montana_j 

Nebraska_ 

Nevada. 

New Hamp^ire 

New Jersey. 

New Mexico_ 

New York. 

North Carolina.— 

North Dakota <— 

Ohio*. 

Oklahoma_ 

Oregon.. 

Pennsylvania_ 

Bhode Island. 

South Carolina_ 

South Dakota_ 

Tennessee_ 

Texas_ 

Utah_ 

Vermont- 

Virginia_ 

Washineton_ 

West Vir^nia_ 

Wisconsin_ 

Wyoming—...._ 

Puerto Rico * _ 

Vtrgin Islands 

Total_1 5,739 


See footnotes at end of table. 
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Reports from ciHes of $00,000 population or over 



Syphilis 

Gonorrhea 

Other veno- 
ri'al diseases 

Early 

Late 

Congenital 

All Syphilis 

1 

Bate per 10,000 pop¬ 
ulation 

Nnmber 

Bate per 10,000 pop¬ 
ulation 

Primary and 
secondary 

Early-latent 

Bate per 10,000 
population 

Includes late- 
latent 

Bate per 10,000 
population 

Number 

Bate per 10,000 
population 

i 

Bate per 10,000 
population 


s 

■H 

.87 

IBi 

pm 

6 

.22 

50 

2.16 

20 

.73 




■■■■ 


2.56 

206 



_ 

283 

9.43 


1.20 



B^tuuoro_...... 

K 



190 

2.27 

2 

mm 

CIO 


195 

2.33 

16 

.18 

Birmingham- 




131 

4.45 

12 

.41 

385 



1.22 

1 

.03 

"Rnfitop, 



.36 

94 

1.18 

7 




131 

1.05 



■Riiflfein,, - - — - 



.18 

58 

.96 



09 

1.15 

39 

.65 


lllllPl 

Ohicago___ 

83 


.85 

849 

2.32 

38 

.10 

1,198 

3.27 

851 

2.32 

40 

HHQI 











126 




oioyflTand - _ 

24 

29 

.56 

124 

1.31 

13 

.14 


Will 

74 

.78 



Oolumbus_ 

in 

39 

1.75 

41 

1.81 

6 

msrn 

102 

3.25 

27 

.86 

1 


Dallas_ 

38 

34 

2.37 

105 

3.45 

2 

.07 

179 


134 

4.41 

19 

.03 

Dayton 

18 

9 

1.22 

32 

1.44 

1 

.05 

60 

2.71 

45 

Wtxl 











142 

A. 71 

68 

2.26 



Detroit-—— 

51 

76 

mm 

418 

2.30 

13 

wKSa 

557 

mm 

345 

1.90 

23 


Houston. 

85 

31 

1.84 


4.66 

24 

.67 

377 

10.62 

124 

8.46 

2 


IndiftTiap^jlifl 

0 

1 

.20 

18 

.47 

1 

.03 

114 

2.96 

35 

.91 



y^iiwy filty — — 

5 

6 

.34 

25 

.77 

1 

.03 

37 

1.14 

9 

.28 



Dity — 













BB 

y.os Angelos__ 


128 

.84 

■Kirn 

8.30 

20 

,13 

664 

4.36 

442 

2.01 

4 

.03 

LouisvlJlo. 

21 

4 

.74 

112 

l30 

10 

,30 

147 

4.34 

HI 

mSm 

3 

.00 

IWemphla 4 _ 














_ _ 

2 


.08 

67 

.90 

1 

.02 

60 

.95 

18 

.20 

18 

.29 

]CffpnAapniia - t- - 

7 

26 

.66 

23 

.46 



65 

1.30 

45 


1 

.02 

Newark _ 

54 


1.19 

233 

5.13 

10 

.35 

393 

8.65 

90 

1.98 



Ne^ Orleans * _ 














New York_—— 

281 

820 

.81 

1,869 

2.49 

90 

,13 

2,809 

3.76 

1,202 

warn 

11 

rnmi 


6 

9 

.48 

40 

1.47 



01 

1.95 

50 

1.79 



-r 

Omalia 

13 

4 

.76 

20 

.80 

1 

.04 

38 

1.70 

27 

1.21 



phUft/lAlphlft _ 

229 

631 

4.29 



32 

.16 

892 

4.45 

73 

.36 



Pittsburgh___ 








841 

4.84 

12 

.17 



Portland 4 __ 














Providence_ 

4 

3 

.27 

32 

1.^ 

1 

.04 

50 

1.93 

17 

.65 



Rochester_ 




16 

.47 

1 

.03 

17 

.60 

38 

1.11 



St. Louis___... 

42 

234 

3.27 

416 

4.93 

44 

,62 

736 

8.73 

195 

2.31 

11 

,13 

Rt- Paul _ _ 








30 


20 

.70 



Ran Antonio 4_ 














pan PranoiBOO 



.75 

242 

3.51 

8 

.12 

302 



2.87 

14 

.20 

Seattle. 

5 

18 

.50 

08 

1.70 

4 

.10 

09 

2.66 


2.71 

1 

.03 

Ryramise 4__ 














Toledo. 

4 

6 

.32 

57 

i.§3 

mm 

,i9 

72 

2.31 


.35 

2 

.06 









631 

0.92 

272 

4.28 

6 

.09 

Total...—_ 

1,218 

2^000 

1,16 

0,194 

2.23 

860 

,18 

12,147 

4.03 

5,420 

1.80 

172 



1 FignroR preliminary and 8ub]QCt to oorroctioD. 

• Inclu<li« ^'not Btatod” diagnosis. 

• Duration of infooWon under 4 years. 

< No report for current month. 

• Includes early latont» late, and late latent. 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended May 18^ 1940 

This tfibli summarlKes the reports rcoolved weekly from a selected list of 140 cIUm for the purpose of 
showing a cross section of the current urban incidencKi of the communicable diseases listed in the table. 


State and city 

Diph¬ 

theria 

cases 

Influenza 

Oases Deaths 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Sca^ 

let 

fovor 

cases 

Small¬ 

pox 

cases 

■ 

Ty¬ 

phoid 

fever 

cases 

Whoop¬ 

ing 

cough 

cases 

Doatlis, 

aU 

causes 

Data for 00 cities: 
6-year average- 
current week 1. 

134 

68 

84 

67 

37 

16 

5,098 

3,664 

658 

409 

1,973 

2,067 

20 

1 

303 

344 

26 

20 

1,234 

1,061 



Maine: 

Portland. 

New Hampshire: 

Concord.— 

Manchester.... 

Nashua. 

Vermont: 

Barre. 

Burlmgton_ 

Rutland. 

Massachusetts: 

Boston. 

Fall River_ 

Springfield. 

Worcester. 

Rhode Island: 

Pawtucket_ 

Providence. 

Connecticut: 

Bridgeport. 

Hartford. 

New Haven.... 

New York: 

Buffalo. 

New York. 

Rochestw. 

Syracuse. 

New Jersey: 

Camden. 

Newark. 

Trenton. 

Pennsylvania: 

Philadelphia... 

Pittsburgh. 

Reading. 

Scranton_ 

Ohio: 

Cincinnati. 

Cleveland. 

Columbus_ 

Toledo. 

Indiana: 

Anderson. 

Fort Wayne.—. 
Indianapolis— 

Muncie. 

South Bend.... 
Terre Haute— 
Illinois: 

Alton_ 

Chicago. 

Elgin_ 

Moline.—. 

Springfield. 

Mich^an: 

Detroit_ 

Flint. 

Grand Rapids,. 
Wisconsin: 

Kenosha_ 

Madison_ 

Milwaukee_ 

Racine.. 

Superior- 


2 0 
1 0 
0 2 


2 169 

0 55 

0 2 

0 107 


0 4 

2 6 

1 1 

0 4 

0 0 

0 3 

0 5 

0 0 

0 1 

0 0 


9 17 

91 727 


6 17 

12 44 

3 10 

3 43 


0 4 

0 15 

0 3 

0 1 


0 0 
0 0 
0 0 


^ Figaies for Barre estimated; report not received. 
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City reports for week ended May 18,1940 —Continued 


June 7,1040 
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City reports for weeh ended May 18,1940 —Continued 


niph- 

State and eity theria- 

Oases Deaths 


Influenza jiea. Pneu- SinaH-Tuber, Deaths, 

- slea monla , ™ poi ralo^ aU 

lasea Deaths oases casM <»“« 



New York: 

Buffalo. 

Now York... 
Pennsylvania: 

Pittsburgh— 

Ohio: 

Cleveland--. 

Maryland: 

Baltimore--. 
West Virginia: 
Huntington.. 


JSneepAo/itia, ejHdsmic or lethargic.—Css&s: New York, 1; Alton, 1; Helena, 1. 
Pet/i^.—CaSQs: Beaton, 1; Atlanta, 1; tios Angelos, 1. 

Tuvkutfmr —Cases: New York, 1. 























































FOREIGN REPORTS 


CANADA 

Provinces—CommunicaUe diseases—Week ended May 4, 1940 .— 
During*tho week ended May 4, 1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health, of Canada as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Scotia 

Now 

Bruns¬ 

wick 

Que¬ 

bec 

Ontar¬ 

io 

Mani¬ 

toba 

Safl- 

kaldi- 

ewan 

Alber¬ 

ta 

B 

Total 

OerfibroRpInfiil menin^tis. 


1 

1 

8 

1 



1 


0 

Ohickenpox _-_ 


1 

2 

101 

233 

3.3 

miAIn 

15 

50 

449 

■ninhf-hrtrfft. _ 




23 


6 




30 



■Ml 



94 




6 

110 





2 



1 




VTamIm ^ _ 




180 

343 

5(4 

376 

3 

73 

wwm 

‘f^nmp.q _ _ __ 




20 

278 

10 

21 


14 

'340 

ppAiimonia_— 

5 

8 



30 


4 


8 

60 

§f«.r]At fever_......... 



8 

102 

m 

16 

4 

23 

5 

808 

TuberciiiosL^l............. 


2 

2(1 

63 


4 

4 

1 


166 

Typhoid and paraty- 










IpKoid fftVAr . __ 


1 


30 

12 





43 

"WThooping cough. 


29 

2 

147 

128 

39 

68 

BB 

21 

434 


CUBA 

Provinces—Notijialle diseases—4 weeks ended April j?7, 1940 .— 
During tho 4 weeks ended April 27, 1940, cases of certain notifiable 
diseases were reported in tho Provinces of Cuba as follows: 


Disease 

Pinar 
del Itio 

Ilabana 

Matan- 

zas 

Santa 

Clara 

Oama- 

guoy 

Orlente 

Total 

PftTiwxr _ 

1 

2 


6 

2 

6 

10 

ChipkAnnox_ 


2 


2 

9 

2 

15 

■ vj mTn ifu SiflMilllMIMWiW 


10 

i 

3 


8 

17 





1 



1 

Leprosy..-.. 



1 

1 


1 

3 

IjAlhittylo AnA<*phftliiis._„^ 


1 





1 

MflJarhi. _ 

12 



3 


23 

3$ 

Measles. 

2 

8 

0 

2 

2 

0 

29 

Meningitis, tubercular_..... 


1 





1 

PniiOTnyAlltla __ 




■■■1 


X 

3 

Tuberoulosls. 

27 

■■HI 

16 


12 

21 

141 

Typhoid lever_...._ 

17 

129 

6 


16 

40 

245 


( 1055 ) 
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1056 

SWITZERLAND 


Notifiable diseases—March 1940 .—^During the month of March 1940, 
cases of certain notifiable diseases were reported in Switzerland as 
foUorrs: 


Disease 

Gases 

Disease 

. 

Oases 

OfirebrORpinal mATifn^tfn 

138 

Mumps. ^ - _ 

72 

Chickeni^x_I_ 

109 

Parat^hofd fever,, __ 

3 

Diphtheria__ 

45 

PoKomyeiltie -r_ — 

5 

flArrYian mAAJtlM 

125 

Poftrlet fever - - 

398 

TnflnftTmft 

2,498 

rPiiberoulosis _ 

224 

Lethargic encflphftiirig __ 


TipdiJleDt- fevAr ._ v 

u 

MeaslAR . _ - _ _ _ 

1,600 

Whooping cough.._, 

197 




REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Note.—A oumulatiTe table giving current information regarding the world prevalence of quarantlnable 
diseases appeared in the Public Health Bsforts of May 31, 1040, pages lOOO-lOOO, A similar table 
will appear in future issues of the Public Health Reports for the last IBtiday of eooh month. 

Smallpox 

China .—^During the week ended May 4, 1940, 1 case of smallpox 
was reported in Shanghai, 1 case in Hong Eong, and 23 cases in 
Macao, China. 

Thailand — Bangkok .—^During the week ended May 4, 1940, 4 cases 
of smallpox, with 1 death, were reported in Bangkok, Thailand. 

Typhns Ferer 

Japan — Tokyo .—On April 26, 1940, a case of typhus fever was 
reported in Tokyo. Japan. 
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TRAPPING RATS ON SHIPS 

The secret of keeping a vessel free of rats lies in the continuous, 
energetic application of the principles of good housekeeping to ships. 
A number of steamship companies find it easy and comparatively 
inexpensive to apply these principles and thus keep their \cssels in 
faultless sanitary condition. For these, freedom from rats and the 
consequent avoidance of fumigation is merely one of the advantages 
to bo derived from keeping ships clean. 

On the other hand, there are some vessels, especially those in 
coast-wise service, the operators of which have failed to grasp the 
significance of rat infestation and are not aware of the many benefits 
which result from rat control. This article has been prepared for 
ihe purpose of stimulating the ink'rest of these operators, their agents, 
and the personnel of their vessels, and to provide practical suggestions 
for keepmg ships free of rats. 

Whr a SMp Should B« Kept Free of Rate. 

1. Because the rat is a reservoir of a number of dangerous diseases, 
among them plague and typhus fever. Infected rats may bring 
these diseases to us from foreign ports or may spread the infections 
from one to another of our own ports. 

2. Because rata eat and soil large quantities of food, deface and 
destroy portions of a ship’s structure, and damage caigo and the 
containeis in which it is pnekeil. 

Methods of Controlling Bats on Ships. 

1. lialproof const ruclion of new ships. 

2. Eriniinating harborage's and ni'htiiig places on all ships. 

3. Starving rats by making food scarce. This measure includes tho 
removal of spilled grain and foodstuffs from holds, the iiroli'ction of 
ship’s stores, and tho prompt disposal of garbage and waste food. 
Whatever is done to pc'rfoct these measures will supxdenient all other 
measures of rat control. 

4. Trapping, by means of snap traps of tho dead-fall or guillotina 
type. 

5. Poisoning. 

6. Fumigation with a deadly gas such os hydroeyanic acid gas. 

220382“—10-1 (1057) 
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Choice of Control Methods. 

Rats may be killed with certainty in any enclosed structure by 
using a deadly fumigant such as hydrocyanic acid gas, provided all 
harboring places have been opened up to permit free access of the 
gas to rats wherever they may seek harborage. When a vessel is 
heavily infested with rats, fumigation is the measure of choice to 
secure immediate results; but unless it is repeated at relatively short 
intervals, fumigation cannot be depended on to prevent the building 
up of a ship’s rat population. Because of the danger to human life 
and the expense incident to the use of hydrocyanic acid gas, other 
measures for rat control should bo given a thorough trial before resort 
is made to the gas routinely. 

Many structural defects which make rat harboring easy and safe 
may be overcome at the time a vessel is built by applying the prin¬ 
ciples of ratproof design and construction. The same principles may 
with advantage be applied to vessels already in operation, but under 
no circumstances should entire dependence be placed on ratproofing. 
If rat life is to be controlled, even the theoretically ratproof ship must 
at aU times be kept in a clean and orderly condition. 

The systematic removal of debris remaining after the discharge of 
cargo confers a twofold benefit: (1) The removal of waste that might 
provide food for rats, and (2) the elimination of potential harborages. 
Accumulations of seldom-used dunnage, surplus gear, and other equip¬ 
ment furnish ideal harborages. All such material as is not needed 
should be removed from the vessel, and that which remains on board 
should frequently be disturbed and rearranged or, preferably, should 
be stowed on racks elevated above decks. 

Methods of extermination, such as starving, trapping, and poisoning, 
are essentially related in that they supplement each other. Trapping 
and poisoning, of course, are more oflective when sources of food sup¬ 
ply, other than bait, are cut off. Separating the rat from its custom¬ 
ary food supply is closely linlced to the system of ship sanitation, pre¬ 
viously referred to as good housekeeping. Poisoning is of doubtful 
value on two counts: First, there is the daiger of accidental harm to 
human beings and lower animals; and, second, it is often impossible to 
secure visible evidence of the results obtained with tliis measure. 

Trapping is recommended as being the most effective method of 
exterminatmg rats on ships, especially clean ships on which measures 
are energetically applied to prevent ready access of rats to food sup¬ 
plies. Trapping is also to be recommended on the grounds that it is 
inexpensive, comparatively easy of application by the ship’s regular 
persoimel, and causes no loss of time during the routine operation of 
the vessel, either at dock or at sea. 
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Requirements for Success in Trapping. 

The trapping of rats is most successfiilly undertaken by men with 
well-dcvdoped hunting instinets. After all, the rat is a wild animal, 
able to live near man because of superior cunning. The survival of 
the rat in this close but antagonistic association is pi-oof of its re¬ 
sourcefulness, adaptability, persistence, agility, and hardihood. 

To cope with the rat, one must know its habits and learn to outwit 
the animal. Careful study and persistent elfort are required, becauso 
the rat will make the most of every opportunity. If tm-ned back at 
one point, it will appear at another. 

Rats Found on Ships. 

The two varieties of rats most frequently encountered on shipboard 
are the Alexandrine (gray) and Indian (black). Tlie Norway (brown) 
is found to a lesser extent, but is not averse to shipboard conditions. 

Characteristics of Rats Which Make Control Difficult. 

Rats are able to— 

1. Climb with ease and rapidity surfaces affording slight footliolds, 
such as rough scams, wall angles, and perpendicular pipes. 

2. Jump a distance several times their own length. 

3. Run along pipes, wires, and irarrow beams, oven though partially 
blocked by structural elements nmning at right angles. 

4. Squeeze througli small openings. 

6. Survive in small spaces witlt restricted air supply. 

6. Subsist on small quantities of food. 

7. Secure sufficient water from food or from condensation on metal¬ 
lic surfaces. 

Factors Governing Rat Control on Shipboard. 

Knowledge of the habits of rats is essential to satisfactory control. 
The following points may be emphasised in this connection: 

1. The female rat requires a shellert'd place in which to nest and 
rear the young. Tlien'fore, .such locations should be sought by 
inspectors and trappers. 

2. In oi'd(‘r to noui'ish largo and frequent litU'rs, the female must 
have sulfieient food. 

3. Rats seek smle and inconspicuous harborages, oven for tem- 
poraiy sojourns. 

4. Repeatedly used runways disclose evidence of a rat’s presenoo 
and the rouU'S to hiding places. 

6. Rat signs include droppings (excreta), marks of gnawing, and 
trails made by feel, tails, and bo<lios. 

Inspection Hints. 

With some attention to tlie foregoing details, inspectors and trap¬ 
pers can locate freshly nmrkeil runways leading to pj'obahk^ hiding 
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and nesting places. Taking into consideration the various signs, an 
inspector should be able to estimate, with comparative accuracy, 
the approximate number and whereabouts of rats on a ship. 

Traps: Their Care and Use. 

Although numerous devices are available, it has been found that 
the most effective trap for ship use is the so-called snap trap. Of 
convenient size for placing in small spaces and on narrow runways, 
t.ViiR trap is nevertheless sufficiently powerful to kill a full-grown rat. 

In this type of trap the dead-fall, operated by a coiled spring stapled 
to a small, flat board, is released when the rat attempts to seize the 
bait which is affix ed to the trigger. Such a trap, baited and sot, is 
illustrated in figure 1. 

In order to be effective, traps must be kept clean. Fr'oquont wiping 
with an oiled doth aids in keeping the metal parts of the trap rust-free, 
which is essential to fast spring and dead-fall action. Because rats are 
suspicious of the human odor, traps should preferably bo handled by 
hands encased in frequently-washed cotton gloves. Occasionally the 
traps may be brushed lightly with oil of anise to cover the odor of 
human contact and to increase their attractiveness to rats. 

Much of the success of trapping depends upon the kind of bait used 
and upon the ingenuity with which the experienced trapper applies his 
knowledge of the habits and food preferences of rats. For example, in 
initiating trapping, the rat^s natural suspicion may be overcome by 
placing attractivdy baited but unset traps around for a day or two, 
during which time the animal is misled into believing that the trap is 
a safe source of food. A hungry rat will be attracted by many kinds 
of food, such as stale bread, raw meat, bacon, fresh and smoked fish, 
cheese, fruit, and vegetables; but when food is plentiful outside of 
traps, rats are extremely ''choosey,” and the trapper must experiment 
with a variety of baits to determine what food is in demand. When 
sources of water supply are scarce or inaccessible on a vessel, a moist 
bait is likely to be most attractive. 

Freshly baited traps should bo sot in runways and other places late 
in the day after work on a ship has stopped, the locations of the settings 
being carefully recorded. On the following morning the traps should 
be examined, dead rats removed, and the traps cleaned and repaired 
pending resetting with fresh bait. After a ship’s hold has boon loaded, 
and before the hatches are replaced, traps should bo set on top of the 
cargo in anticipation of a further catch. A trapper should constantly 
seek new and more advantageous locations for his traps. By keeping a 
written record of locations in which rats are caught, later trapping 
efforts will be simplified and systematized. The trapper who studies 
the habits of rats, pursuing his quarry diligently and persistently, will 
be able to maintain satisfactory control, especially if the vessel is kept 
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clean. However, rats may invade clean ships or bo brought aboard in 
cargo even when reasonable precautions are observed. Fortnna t(‘ly, an 
alert trapper can destroy such rodents before hai'borages are established 
and the species propagated. 

Disposal of Dead Rats. 

Dead rats should be removed from traps with gloved hands. They 
should then bo placed in paper or finely meshed cloth bags and burned. 
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IMMUNITY TO THE LANSING STRAIN OF POLIOMYELITIS 
AS REVEALED BY THE PROTECTION TEST IN WHITE 

MICE' 

By V. H. Haas, Passed Assisiant Surgeon, and CuAimBS AuMSTUONa, Senior 
Surgeon, (Jutted SUiUs Public lUalth Service 

• 

In a previouHcomnmnieatioa (f) it was pointed out that the Landing 
strain of poliomyelitis could bo employed with the cotton rat to 
determine th(‘ protective properties of sera. It waw also shown tliat 
whit<‘ mice could be similarly employed (S) and that the results tvon* 
in marked agreement in the two species when the same sera were 
employed, and that the results were ropeatabh'. 

In table 1 are ])resenl('(l the results of neutralization tests in both 
cotton rats and white mice employing the same virus suspension and 
the same sera. The virus utilized in these tests -was the cotton rat 
strain of Lansing vii’us which had been carrii'd through 23 successive 
passages in mice. The cotton rat strain of virus prior to ]>assag(' in 
the white mouse, while utilizahle, was inferior to the mous(' adapted 
strain since the former ofhm failed to produce paralysis nn<l death with 

1 rrom Uio Division of luft otloiis Dlsoosos, National Imtituto of ItiMlth. 
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all mice when known negative sera were employed and the incubation 
period in mice with the unadapted strain tended to be quite variable 
and often prolonged. 


Tablb 1. — Serum^mrus nevttahzation test in cotton fats and white mice 


Source of serum 

Ootton rats ^ 

Mice* 

Seram 

dilu¬ 

tion 

Num¬ 
ber of 
rats 

Day of 
death 
follow¬ 
ing in¬ 
ocula¬ 
tion 

Sur¬ 

vived 

Im¬ 

mu¬ 

nity 

Seram 

dilu¬ 

tion 

Num¬ 
ber of 
mice 

Diyoldeith 

following 

moculation 

Sur¬ 

vived 

fm- 

mu- 

mty 

Monkey 609, negative 

1/40 

1 

6- 

0 

] 

1/10 

4 

6», 6, 8,10 „ 

0 

1 

control. 

1/40 

1 


0 

\ - 

1/20 

4 

6, 8,13, 21 

0 

\ - 


1/40 

1 

R 

0 

J 

1/40 

4 

2», 0, 7, 12„. 

0 

J 

Human serum, D. D_ 

1/40 

1 


1 

1 

1/tO 

4 


4 


1/40 

1 


1 

1 + 

1/20 

4 


4 

L + 


1/40 

1 

_ 

1 

J 

1/40 

4 


4 

J ^ 

Human serum, T. 0_ 

1/40 

1 

9- 

0 

1 

1/10 

4 

4 *, 6, 6, 8 

0 

1 


1/40 

1 

3* _ 

1 

[- 

1/20 

4 

3 V3S, 6, C„ 

0 

[- 


1/40 

1 

6__ 

0 

J 

1/40 

4 

7, 7, 21. 

1 

J 

Human serum, M. F _ i 

1/40 

1 

7 

0 


1 10 

4 

5, 7, 8,10 

0 

1 


1/40 

1 

12 

0 

1 - 

1/20 

4 

6, 7 », 0, 14... 

0 

1 - 


1/40 

1 

9 

0 1 

J 

1/40 

4 

3, 6, 0, 6 . 

0 

J 

Human serum, J. V _ _ 

1/40 

1 


1 


1/10 

4 


4 



1/40 

1 


1 

l-f. 


4 


4 

1 + 


1/40 

1 


1 

1 ^ 

1/40 

4 


3 

J ^ 

Pooled serum from mon¬ 

1/40 

1 


1 

1 

mo 

4 


4 


keys recovered from. 

1/43 

1 


1 

1 -1- 

1/20 

4 


4 

1 + 

poliomyelitis. 

1/40 

1 


1 

J 

1/40 

4 


4 

r 


1 Tests made Mar. 8,1940 

* Tests made Mar 7,1940. 

* Died; no previous paralysis noted. 

* Paralysis with recovery. 

The tests reported in table 1 were performed on mice and cotton 
rats on successive days by the same worker (C. A.). The same sera 
and virus suspension were employed in each test, virus for the second 
test being held overnight at 3° to 5° C. 

In view of the high degree of agreement found on several compaua- 
tive trials with the two species and because of economy, availability, 
and ease of handling, white mice were selected as the animals of choice 
for the following serum-virus neutralization studios. 

Tests on human sera ,—total of 83 human sera have boon investi¬ 
gated, the actual tests m most instances being performed by V. H. H, 

METHOD OF TESTING SEKA 

The virus used was the Lan si n g strain established in white mice by 
Armstrong (I). The spinal cord and base of the brain of mice, taken 
on the first day of paralysis, were the sources of the virus. Mice 
showing paralysis within a week of inoculation wore usually selected 
and the virus was used on the day it was collected, without glycerini- 
zation. The base of the brain and the cord from two or three mice 
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were thoroughly triturated in a mortar and suspended in sufficient 
saline to make dilutions of approximately 1:10, 1:20, and 1:40 by 
volume (not centrifuged). 

Each scrum in 0.15 cc. amounts was mixed with 0.10 cc. of each 
virus dilution and allowed to stand for 1 hour at room temperature, 
being shaken at intervals.* Each serum-virus mixture was next 
inoculated intracerebrally into 4 mice (0.03 cc.), a total of 12 mice 
thus being utilized for each serum tested. 

Sera were tested in groups of 4 to 10, and with each group a known 
positive serum and a known negative serum were employed iis con¬ 
trols. 

The animals were observed for 21 days, paralyses aud deatlis being 
recorded daily. Most of tlie paralyses occurred within 1 week after 
inoculation, but some developed even during tlie last few days of 
observation. 

METHOn OP INTEEPBETING EBSULTS 


The results were read in relation to the findings in the controls for 
each test. Wliere the controls were satisfactory ® the following 
classifications wore observed: 

1. If 9 or more of the 12 mice survived without symptoms tho senim 
was regarded as giving definite protection against the virus. 

2. If 6 to 8 mice survived without symptoms while not more than 
2 or 3 survived in tho negative controls, tho serum was regarded as 
showing moderate to questionable protection. 

3. If loss than 5 mice survived without symptoms, the serum was 
regarded as giving no protection. 

CONSISTENCY OP KBSULTS 

Twenty sera were tested two or more times. In only two instances 
was tliere any tendency for results to fall into different categories, 
aud oven these discrepancies were slight. The sera used as controls 
also gave consistent rt'sults on repetition, as may be seem from table 2. 
Table 2.-- ConsUlrwy of result* given by s<ra used as controls for protection test 


Nuinhtw of toMfl flUowlTiK - 


Sora Ubod as controls 


Num¬ 
ber of 


protec¬ 

tion 


Moder¬ 
ate pro- 


Quest lon- 
niilc pro¬ 
tection 


No r»ro- 
toction 


1. Pooled monkey sonim, post t!VO , 

2. Human f>eium (C’harlo'^ton), positive-,, 
8. Umncculatofl monkey s(>rnm, nct*atl\e 
4. Trnmoculabvl monkey scrum, postfj\o. 
6. Human w'rum f Chariest on), npjjatho-, 
6. Human serum (Oharkston), negative.. 



4 

8 


» One test excluded on aoeouut of the number of mice dying of unknemn causes. 


* Ovonught icf^box fixation was investigated and the n*sull8 were identical, 

* In a satibfaetory negative M*ruin not inoie than 8 mice should survive without pomlysls. Tn a satis¬ 
factory positive control 0 to 12 miou should survive without partUyhis. 
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OBIGIN or SERA TESTED 

There wore 83 human sera tested; 69 were obtained in Charleston, 
S. C., and 14 from Detroit, Mich. Outbreaks of poliomyelitis occuiTcd 
in both localities in 1939, and all poliomyelitis cases from which sera 
were obtained had been affected during these outbreaks, with the 
single exception of a case occurring in 1933. 

The blood from the Detroit cases was sent to us by Dr. J. G. Molner, 
to whom wo acknowledge our gratitude. 

The origin of the sera is shown in table 3. 


Table 3. —Origin of sera tested 


Source of sera 

Detroit, 

Mich. 

Oharloston, 

8. 0. 

PoliomyAHtis AAj!A.(i _ _ ___ 

14 

19 
26 

20 

4 

Family'contacts of poliomyclitia cases __ ___ 

nhf IflrAn fn orphAnag[*^jf whArA no ftfuws Oftfiiirrftd ^ _ 


Suspected cases, not reported as poliomyelitis__— 


Total . __ _ _ 


14 

09 



The sera used as controls were obtained from the following sources: 

Positive controls: 

1. Pooled sera of monkeys surviving inoculation with poliomyelitis 
virus (PCMS XII) sent to us by Dr. E. H. Lenetto. 

2. A human serum from Charleston, S. C., which was found to give 
positive results comparable with the pooled monkey sera. 

Negative controls: 

Nos. 3 and 4. Sera from 2 uninoculated monkeys. 

Nos. 6 and 6. Sera from 2 Charleston cases, giving negative results 
comparable to those given by the sera of the uninoculatod monkeys. 

RESULTS OBTAINED WITH CHARLESTON SERA 

As shown in table 4, the sera of 12 of the 19 Charl(',ston, S. 0., 
poliomyelitis cases protected mice against the Lansing strain of 
virus. There is no evidence to indicate that ability of sera to neu¬ 
tralize this strain of virus was influenced by eitluT the extent of 
involvement during the acute stage or the presence of residual involve¬ 
ment at the time the blood was taken. 

When sera of the different groups of donors are compared, as shown 
in table 5, it is apparent that sera from the poliomyelitis cases gave 
less protection than from the other groups of persons tested. This 
fact is somewhat clarifled, however, by consideration of the age groups 
into which the donors fall; 47 percent of the poliomyelitis cases tested 
were under 10 years of age whereas only 13 percent of the other donors 
were in this age group. 
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Table 4. —Poliomyelitis cases, Charleston, S, C., whose sera were tested for neu¬ 
tralizing antibodies against the Lansing strain of poliomyelitis virus 


Patient 

1 

1 

if 

Onset 

date, 

1039 

Dato 

bled, 

1910 

T TT _ 

0 

F 

6 

Apr. 

10 

Jan. 

31 

T. W_ 

w 

M 

6 

May 

15 

Fob. 

1 

L. A- 

0 

M 

0 

Fob. 

5 

Fob. 

2 

A.P- 

0 

M 

0 

June 

6 

Jan. 

31 

M.M— 

0 

F 

0 

July 

14 

Jan. 

30 

Z. G_ 

G 

F 

G 

(0 


Jan. 

31 

T 0 

0 

F 

7 

Feb. 

7 

Jan. 

29 

N* N-‘_- 

0 

M 

0 

May 

10 

Jan. 

31 

J. M.— 

W 

M 


July 

23 

...do. 

— 

B.B_ — 

0 

F 

11 

May 

4 

Jan. 

30 

M. G— 

w 

F 

12 

May 

2 

—do. 

.... 

P. e_ 

w 

M 

12 

May 

31 

Feb. 


H. 0._- 

w 

M 

17 

May 

8 

Jan. 

30 

V. L_ 

w 

F 

18 

May 

15 

-- do. 

-- 

L. M_ 

w 

F 

21 

July 

8 

Fob. 


B. S__ 

W: 

F 

21 

Aug. 

7 , 

Fob. 

3 

n. D— 

0 

F 

24 

June 

10 ’ 

Jan. 

30 

R. Z_ 1 

wl 

M 

27 

Aug. 

9 

Jan. 

31 

J. N_ 

j 

0 

M 

11 

1933 

Jan. 

29 


Extent of Involvemont 
during acute stago 


C’onditlon at timo 
blood was taken 

Reaction of 
sera in ueu- 
trali^alion 
tests 

Rosidnnls prosent... 

No protoo- 

No residuals . ... 

tion. 

Protoctlon, 

ito.sl<iuals present... 

Do. 

dn 

No protec¬ 
tion. 

Do. 

No rohlduals. 

Residuals present.. 

Do. 

- . do. 

Do. 

No residuals . 

Protection. 

Residuals prosoiit... 

No proteo- 

do_ _ 

tion. 

Protection. 

Slight residuals_ 

Do. 

No residuals. 

do 

Do. 


V/uQovltinfihDlO 

Protoctlon. 

' RMiduafs "present ir 

Do. 

No residuals. 

Do. 

Residuals pro.sent..» 

Do. 

No ro.sidnuls. 

Do. 

Residuals prosout... 

Do. 


Both lora_„ 


No paralysis. 

Loft arm and han<i; 

lolt abdominal. 

B<ith logs-. 


Itlght arm; abdomi¬ 
nals. 

0) . 

Both arms, both legs.. 

Woaknohs left log. 

Both logs; abdominals 

Both logs; left abdomi¬ 
nal. 

Both legs; alxlominals. 

No paralysis. 

_do—. 

Right ami; both logs_ 

Both legs; left anu.... 

No paralysis.... 

Both legs; right ann.., 
No 1 *“ • 

Botl 


1 No (lata. 

Table 6. —Protection shown by sera of poliomyelitis cases and others, Charleston, 

8, C. 




Degree of proiootion 

Glossinoatlon of donors 

Number 
of sera 
tostod 

Deflnlto protection 

Moderate 
to ques¬ 
tionable 

No pro- 


Number 

Percent 

teoUon 

Poliomyelitis cosos____ 

19 

12 

03 

1 

6 

Fnmtly oontaois of ,_^_ _ 

20 

21 

81 

2 

8 

Children in orplianagos__ 


18 

90 

1 

1 

SiiHpected _ 

1 ^ 

1 

25 


8 





Total___ 


52 

75 

MM 

13 


1 

■H 


Tho rortults of llio neutralization tests according to ago groups arc 
sLowii in table 0. 

TabIuB 0 ,—Protection shown by sera of different donors, according to age,^ 
Charleston, 8, C. 


Age group 

Oases 

Contacts 

Orphanages 

Total 

Number 

tested 

Number 

protected 

Percent 

protected 

Number 

tested 

*-•0 

Ol 9i 

a| 

12; p. 

Pi 2 
a> o 
o® 

® o 
P-i Pi 

Number 

tested 

Number 

protected 

Percent 

protected 

Number 

tested 

Number 

protected 

P, ® 

0) ® 
o © 

So 

tTnder 1ft ^ _ 

9 

s 

83 

m 

8 

60 

None 



15 

6 

40 

10 to 19. 

0 

5 

88 


8 

80 

■Kil 

18 

90 

30 

31 

86 

20 and over..^ 

4 

4 

100 

m 

10 

100 

None 



14 

U 

100 


1 4 suspoctod cases of ^oh 1 gave posltiyo protooUon arc oinlttod from table. 
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In each category, the percentage of sera giving protection rises 
with the age of the donors, and while the figures in each separate 
group are too small to be significant, those for all categories com¬ 
bined are largo enough to give definite indication of this rise in pro¬ 
tective ability with increasing age. Whereas only 6 of the 15 sera 
from all donors imder 10 gave protection, 31 of the 36 in the age group 
10 to 19 gave protection. All of 14 sera from persons 20 or more 
years old protected. 

When adequate allowance is thus made for age of the donors, it 
appears that in this series of tests the factor which influenced the 
presence or absence of protective antibodies in the sera was the age 
of the donors, rather than their experience with clinical poliomyelitis. 

This relative unimportance of experience with the recognized dis¬ 
ease is shown when the different categories of sera falling in a single 
age group are compared. In table 7 this comparison is made for the 
age group 10 to 19, this being the only group with enough sera in each 
category to give reliable comparative results. From this table it 
may be seen that no significant differences as to protective power 
were found among persons who had or had not had clinically recognized 
poliomyelitis. 


Table 7. —Protection shown by sera from various donors in the age group 10 to 19 

years ^ 



Number 

Sera giving protection 


tested 

1 

Number 

Percent 

Poliomyditis oases_____ _ 

6 

5 

83 

Paniiiv contacts of oases_ __ _ 

10 

8 

80 

Orphanage children. _ , , .. , ^ ,, 

20 

18 

90 



I Suspected cases omitted. 


Table 8 . —Protection shown by sera of persons in private urban dwellings and of 
persons in orphanages^ age group 10 to 10 years 


Classification of donors, age group 10-19 years 

Number 

tested 

Sera giv ing protection 

Numlior 

Percent 

Ohfldren in private urban dwoUina® L— 

C hildren m orphanages *.. 

17 

20 

11 

18 

05 

00 

* 12 white, 5 colored. a 10 ^ 

w-hite, 10 cole 

>ro(l. 



In addition to age, it appears that another factor, related to fre¬ 
quency of contact among individuals, may have had an influence on 
the degree of protection shown by the sera tested* In table 8 persons 
of the age poup 10 to 19 years are separated into two classes, 
those living in private dwellings in the city of Charleston, and those 
living in two orphanages, one for white and one for colored children. 
The number of sera tested is small and does not warrant making 
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generalizations, but it is interesting to note that the orphanage group 
showed appreciably more protection than the persons living in pri¬ 
vate homes. 

BEStTLTS OBTAINED WITH DETROIT SERA 

All the Detroit sera tested were obtained from oases of poliomye¬ 
litis. Of tlio 14 sera, 6 gave protection. Data wore complete for 
only 10 of these sera, 3 being from persons under 10 years of ago and 
7 from persons in the ago group 10 to 19 years. These figures are 
too small to permit analysis, and about the only statement to be 
made regarding this group of sera is that a minority of the speciraons 
tested was capable of protecting mice against thoLansing strain of virus. 

Table 9 shows the results obtained with the Detroit sera. 


Table 9 .—Poliomyelitis cases from Detroit, Mich., whose sera weie tested for 
neutralizmg antibodies against the Laneing strain of poliomyelitis in mice 
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poliomyelitis virus are widely provalcut, especially among older indi¬ 
viduals. Tbo results secured with mice appear to be more trustworthy 
than those usually secured with monkeys, since mice are more uni¬ 
formly susceptible than monkeys besides being inexpensive and avail¬ 
able in largo numbers. The tost is easily performed, the results con¬ 
sistent and usually clear-cut, and, insofar as results are available, they 
are in general agreement with neutralization results secured with human 
sera in monkeys. These considerations, together with the small 
amount of serum required for the test (0.46 co.) should render it 
possible to follow serum immunity in groups of population from 
different localities and from infancy to adulthood and thus probably 
to clarify many epidemiological questions still awaiting solution, at 
least insofar as one strain of poliomyelitis is concerned. 

SUMMARY 

1. The mouse protection test, using human sera and the Lansing 
strain of poliomyelitis virus adapted to mice, gives results that are 
dear-cut and consistent. 

2. An appredable percentage (68.7-f) of the human sera tested 
protected mice against this virus. 

3. The individual’s experience with clinically recognized polio- 
myditis, or lack of it, did not determine the presence or absence in 
his blood serum of protective antibodies against the virus employed. 

4. The percentage of sera giving protection increased with the ago 
of the donors. 

5. There was more protection shown by the sera of persons living 
in orphanages than by those of the same age group living in private 
urban dwellings. 

6. A higher percentile of poliomyelitis sera tested from Charleston, 
S. C., gave protection than ^d those tested from Detroit, Mich. 
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Xnr. A SURVEY OP MUNICIPAL GARBAGE DISPOSAL METHODS AS 
BELATED TO THE SPREAD OF TRICHINOSIS > 

By WiLiiABD n. Wrioiit, Chitf, Diviston of Zoology, National IhaM tie of IleciUh, 
United States PiMte Health Stivice 

The relatively high incidences of the trichina parasite, Tnchitulla 
spiralis, in various population groups in tlie United States, as in¬ 
dicated by studies at the National Institute of Health and elsewhere, 
warrant the oxpendittu-e of some effort to determine the factors re¬ 
sponsible for such a widespread distribution of this parasite. Some 
time ago, the writer (1) reported an incidence of trichinae of 16.3 
percent in 3,000 diaphragm examinations in the National Institute 
of Health and summarized the findings in other post-mortem surveys 
in the United States which indicated an incidence of trichinae of 18 
percent in 3,494 examinations when due allowance is made for differ¬ 
ences in the techniques employed. Since that time Walker and 
Breckenridgo (5) have reported finding the parasite in 33 of 100 per¬ 
sons conodng to necropsy in Birmingham and Tuscaloosa, Ala.; Evans 
(S) has reported an incidence of 36 percent in 100 cases at Cleveland, 
Ohio; Hood and Olson (4) in Chicago found trichinae in 5.77 percent 
of 208 diaphragms examined by the digestion method and in 13.6 
percent of 220 diaphragms examined by both the digestion and 
microscopic methods; while Sawitz (5) has reported a finding of 
trichina infection in 7 percent of 200 additional diaphragms examined 
at New Orleans. These findir^, together with those from later 
examinations in the National Institute of Health, add confirmation 
to the results of previous surveys which showed tliat approximately 
1 in every 6 persons examined was infected with the parasite. 

Most of these surveys comprise samplings of the urban population, 
and persons residing in rural areas are very inadequately ropresontod. 
In order to offset this great preponderance of urban material, we are 
now engaged in a survey designed to determine tlie incidence of the 
parasite in persons residing on ffums or in villages of 1,000 population 
or loss. To date, only 5, or 4.J perc.ent, of 122 such persons have been 
found positive for tricliinae. While this represents a relatively small 
number of examinations, the incidence figure is lower than that ob¬ 
tained by us in any group of 100 individuals examined from the 
urban population and would seem to indicate that persons residing in 
rural areas are not as frequently exposed to trichinosis as are persons 
residing in urban areas. If future examinations bear out this con¬ 
clusion, we would have the rather anomalous situation in which 
persons in rural areas raising their own pork supply would be less 

»I*resontod In abrited form before tho 37tb Annual Oonferonco of State and Territorial Health Offleora 
with the United States Public Health Sorvlte, Washington, D. 0., AprU 24, 1939. 
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exposed to tnchinosis than persons dependent on commercial sources 
for the pork which they consume. While any discussion of the reasons 
for such a situation would at this time be premature, it is not out of 
order to hazard an opinion that the relatively large number of garbage- 
fed hogs going on the market in cities may represent the answer to the 
increased exposure to trichinosis faced by the city dweller. 

Hall (6) has aptly pointed out the role of the hog fed on raw garbage 
as a source of human trichinosis. Since the appearance of HalPs paper 
Schwartz (7) has reported further on the examination for trichinae of 
swine maintained on different types of feed. Of 2,847 diaphi'agms 
from hogs that had been fed garbage as collected, 286, or 10 percent, 
were infected with trichinae, the number of larvae in individual dia¬ 
phragms ranging from 1 to 77,100. Of 3,799 diaphragms from so- 
called grain-fed hogs, 40, or 1 percent, were infected with trichinae, 
the number of larvae in the individual diaphragms ranging from 1 to 
1,033. Schwartz (8) had previously reported on the examination of 
1,860 swine fed on cooked garbage, of which only 0.59 percent were 
infected with trichinae. At the present time the evidence is over¬ 
whelmingly in support of the view that the hog fed on uncooked 
garbage is the chief source of human trichinosis. 

For the reason that most of the garbage fed to swine originates in 
towns and cities, it seemed pertinent to inquire into the extent to 
which present practices in the disposal of municipal garbage are con¬ 
cerned in the dissemination of the trichina parasite. 

RESULTS OF PREVIOUS SURVEYS 

We were led to make this survey because of the difficulty of obtain¬ 
ing reliable information concerning the extent of the hog-feeding 
method of disposal of municipal garbage. The Mimicipal Index for 
1930 {9) gave data on garbage collection and disposal in 557 cities of 
over 4,500 population, of which 216, or 38.8 percent, disposed of their 
garbage by feeding it to swine. Eddy (10) has recently stated that 
this method is the one practiced in the largest number of cases and 
Toquet (11) has estimated that 50 percent of cities with a population 
of 15,000 utilize the hog-feeding method of garbage disposal. Gillespie 
and Eeinke (liB) reported that in 1930, 162 of 242 cities in California 
were disposing of garbage by feeding it to swine. Conti (IS) in 1930 
stated that for 5 years previously none of the 44 cities in Los Angeles 
County, Calif., had used any method other than hog feeding for the 
disposal of their garbage. The magazine. Public Works ( 14 )f noted 
that for the year 1930, 49 percent of the cities reporting to it fed all or 
part of the garbage to hogs. The 1931 report of the United States 
Chamber of Commerce on refuse disposal in American cities (15) gave 
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data on the results of three surveys, including the Municipal Index 
survey mentioned above. A survey made in 1917 indicated that 35 
percent of 610 reporting cities used the hog-foeding method of garbage 
disposal, while another survey made in 1925 indicated that 44 percent 
of 967 cities disposed of municipal garbage in this way. 

NATURE AND EXTENT OF THE SXTRVET 

Dining the months of November and December 1938 and January 
1939, letters were addressed to health officers in all cities of 10,000 
population and over according to the 1930 census. The health officer 
was requested to indicate on a form supplied for that putposo the 
method of garbage disposal employed in his city and, in event that 
the garbage was fed to swine, whether it was fed on a municipally 
owned hog farm or by contractor, whether the garbage was fed raw or 
was cooked, and tlie number of garbage-fed hogs marketed during the 
calendar year 1937. As some cities employing sanitary methods of 
disposal give or soli municipally collected garbage to farmers for hog 
feed, effort was made to ascertain the number of tons of garbage dis- 
posed of in these ways. The questionnaire was designed to cover the 
disposal of municipally collected garbage only and did not refer to the 
disposal of hotel and restaurant garbage for the reason that in most 
cities and towns this refuse is collected by individuals who usually feed 
it to swine. 

RESULTS OF THE SURVET 

Letters were addressed to health officers in 964 cities and replies 
were received from 764, or 79.3 percent, of these cities. Table 1 
summarizes the results from the standpoint of the frequency of the 
methods employed, both as regards the use of single methods and’ as 
regards the use of multiple methods of disposal. Impentling changes 
in methods of disposal wore indicated in the replies from some cities. 
Three were changing from the fill and cover method to incineration, 
one from fill and cover to hog feeding, one from fill and cover to 
grinding and dischaige into sewers, one from hog feeding to grinding 
and discharge into sowers, and one from hog foodhig and fill and cover 
to incineration. 

It will bo noted that the hog-feeding method of disposal was used 
in the greatest number of oases followed in order by incineration, fill 
and cover, reduction, and by certain miscellaneous methods of disposal. 
A total of 296 cities disposed of municipal garbage entirely by feeding 
it to swine, while an additional 107 cities disposed of part of the 
garbage by feeding it to swine. Thus a total of 403, or 52.7 percent, 
of the 764 cities replying to the questionnaire disposed of mimicipally- 
coUocted garbage in whole or in part by feeding it to swine. Twenty- 
two of those cities maintained a municipal hog farm. 
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Table 1. —Results of survey of garbage disposal methods in 764 of 964 cities with a 
population of 10,000 and over, showing number of cities using various single and 
multiple methods of disposal 


Motliods of disposal 


Number 
of cities 


Single methods of disposal 

Incmoration-- 

Reduction .. 

Fill and cover (including dump)- 

Hog feeding.. 

Dumpmg at sea_ 

Dumpmg in lake_ 

Dumpmg in nver -- 

Multiple methods of disposal: 

Incineration and reduction- 

Incineration and fill and cover_-— 

Reduction and fill and cover_ 

Hog ieedmg and incmeration . - 

Hog feedmg, mcmeration, <md fill and cover- 

Hog feeding and reduction-- 

Hog feeding and fill and cover --— 

Hog feeding and dumping at sea- 

Hog fpedmg and dumpmg m nver.. 

Hog feeding and grmding and discharge Into sewers 

Total_ 


107 

7 



2 

1 

1 


1 

16 

1 


4 

8 

67 

2 

1 

2 


764 


Keplies to the questionnaire indicated that municipal garbage from 
only 24 of the 403 cities was cooked before its consumption by swine 
but even in some of these cities only a portion of the garbage was 
cooked. 

Inasmuch as health officers seldom have direct supervision over 
refuse disposal, it was not expected that complete returns would be 
made in connection with the question asking for the number of 
garbage-fed hogs marketed during the calendar year 1937. How¬ 
ever, 232 cities reported the marketing in that year of a total of 
302,796 hogs fed on municipally-collected garbage; of those hogs, 
only 32,028 were fed on cooked garbage. Even if the former figure 
is approximately accurate, which it probably is not, it would in no 
way be indicative of the number of garbage-fed hogs marketed yearly 
in this United States, for the reason that it docs not take into account 
estimates from cities not represented in this survf'y or the vast number 
of swine fed on hotel, restaurant, and privately-collected garbage. 

In the majority of cities using the hog-feeding method of disposal, 
it is the practice usually to feed the garbage on a municipally-owned 
hog farm or to dispose of it through contractors who in turn feed it 
to swine. However, returns from the questionnaire indicated that 
a few cities having available sanitary methods of disposal indulged 
in the practice of giving or selling to numerous inrlividual hog feeders 
a portion of the garbage collected by the municipality. Among those 
cities, Washington, D. C., having a reduction plant, gave away 
approximately three-fourths of the garbage to hog feeders and sent 
only one-fourth to the reduction plant. Boston, Mass,, also having 
a reduction plant, furnished gratis to farmers approximately 16,000 
tons, or about one-fourth of the amount of garboge collected by the 
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municipality. St. Louis, !Nfo., wliich dischoj^cs ground garbage into 
sewers, sold 26,150 tons to farmers for bog food. Lastly, Philadelphia, 
Pa., using the reduction method of disposal, presented gratis to hog 
feeders 119,416 tons, over 70 percent of the total amount collected. 
While these cities have available methods of garbage disposal other 
than hog foedii^, actually a varying percent of the garbage was fed 
to hogs during the calendar year 1937. Consequently, those cities 
have been included in the group of municipalities employing in part 
the hog-feeding method of disposal. 

DISCUSSION 

These results show that a surprisin^y huge percentage of cities 
included in the survey dispose of garbage by feeding it to swine and 
that this method is employed more frequently than is any other single 
method of disposal. Whilo no reliable figures are available, it seems 
probable that this method is used as frequently, or even more fre¬ 
quently, by smaller communities in which revenue from taxation is not 
sufficient to provide for more sanitary methods of disposal. In the 
aggregate, American municipalities either directly or indirectly are 
probably the largest feeders of raw garbage to swine and would there¬ 
fore appear to bo chiefly responsiblo for the dissemination of tiichi- 
no^. Many hogs maintained on municipal garbage are slau^tored 
locally, and many cities are thus contributing indirectly to the ill 
health of their own citizens. We have been mfoimed that many 
garbage feeders avoid marketii^ their hogs in federally inspected 
packing plants in order to obviate price differentials resulting from 
condemnations under Federal inspection for disease conditions, other 
than tricliinosis, which are common in garbago-fed hop. In unin¬ 
spected plants, trichinous pork may go into products customarily 
eaten raw by Uio consumer, thus providing very dangerous avenues of 
infection. 

It has been pointed out in a previous paper (1) that geographical 
areas in wliich many hop are raised on garbage are the areas having 
the most clinical trichinosis. There is oven some further correlation 
between the percentage of cities feeding garbage to hogs and the 
trichinosis morbidity rate. For instance, the Pacific Coast States, 
in which 82.8 percent of the cities concerned dispose of garbage by 
feeding it to swine, have the highest morbidity rate of any section. 
The New Englaml States, witli the next highest morbidity rate, lead 
all other geographical areas in the number of cities using the hog¬ 
feeding method of disposal. Table 2 presents the results of the present 
survey by States an<l geographical areas and shows the number and 
percentage of cities which use the hog-feeding method of garbage 
disposal. 

2.<a.lS2°—40-2 
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Tablb 2. —Results "by States and geographical divisions of survey of garbage disposal 
methods in 764 of 964 cities of 10,000 population and over, showing distribution 
of cities using the hog-feeding method of disposal 


„ ^Number of Percent of 
To^ cities cities in cities in 

with popu- Number Percent ^hlch munio-which munlc- 
Dlvisloii and State ofrepllM of ernes ipai garbage ipalpaibage 

10,000 received replying is fid to Isfedto^^ 
and over swine s^>iine 



SOtTTS ATLAimO 

J>elaware. 

Maryland 

District of Oolumbia 
Virginia 
West Virginia 
North Carolina 

South Carolina._ 

Georgia. - 

Florida. 


Kentucky.- 
Tennessee 
Alabama... 
MississippL 


WEST SOTTfH CENTOAX 



Arkansas_ 

9 

5 

Louisiana_ _ _ _ 

Oklahoma_ __ 

8 

15 

6 

12 

Texas- -- 

86 

30 

Total _ ^ __ _ _ 

68 

63 
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Table 2 .—Results by States and geographical divisions of iurvey of garbage disposal 
methods in 764 of 964 cities of JOfiOO popidalion and orer, showing distribution of 
cities using the hog-fceding method of disposal —Continued 


Division and Siaio 

Total cltips 
with xmpu- 
lation of 
10.000 
and over 

Nuiubor 
of roplips 
rocHiivod 

Perront 
of rilios 
ropljini-' 

Nnnibcrof 
(ilirs m 
whitli inmiir- 
tlial 'Ml bdi'-r 

IS lod to 

Ino 

I’rrcpnt of 
pilirs m 
which nmnlc- 
ipal p trliiuro 

IS fed to 
swino 

MOUNTAIN 

mmm 









2 






2 




1 


0 




0 


n 






2 


























Total___ 

27 

10 

70.4 


78.9 

PACIFIC 

g|~—Ig 

mm 

■■ 

■■11 

umiBii 















41 



HjHiHjjBBjll 







Total_ 

os 

58 



83.8 

Grand total............ 

004 

7G4 

ki 

4o:i 

52.7 


Tho situation today plainly indicates that methods of garbage 
disposal have not kept paeo with tho marked improvements ('ffected 
during recent years in other municipal sanitary services. While no 
effort has been mode to obtain such infomration, it seems safe to 
assume that nearly all, if not all, of the cities utilizing the hog-feeding 
method of garbage disposal have sewage and water" systems suffi¬ 
ciently adequate for tho prevention of fecal-home diseases. Many 
of them have food-inspection services and probably most of them have 
milk ordinances based on tho standard ordinance of tho Unitod 
States Public Health Service or ordinances equivalent to that ordi¬ 
nance. Thus, most of these municipalities have probably provided 
adequate protection against most of the diseases spread through food 
or water; however, in tho case of trichinosis tlu'y are not only failing 
to provide adequate safeguards but are contributing to the spread of 
infection. 

Tho persistence of such an outmoded method of garbage ilisposal 
is accounted for in part by the roventie which many citii'S derive 
from such refuse. Some municipalities receive a sizable amount of 
income from tho sale of garbage. Otluurs, which merdy furnish tlio 
garbage gratis to hog feeders, while not profiting directly, are relieved 
of tho expense of disposal. With tho present burden of taxation, any 
method of refuse disposal which represents a saving to the munici¬ 
pality appeals alike to the city official and tho taxpayer. I'he general 
application of any suitohlo method or methods for the sterilization 
and processing of garbage so that its value as an animal food might 
bo safely conserved would help solve the present problem. However, 
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the economic factor is not the factor of prime importance. With 
such things as the use of night soil as fertilizer, we have long since 
disregarded the economic factor in favor of benefits to community 
health. 

The vociferous pressure brought to boar by the organized garbage 
feeder, who frequently is merely a proprietor of a piggery and in no 
sense a swine raiser or an agriculturist even though producing pork 
in competition with farmers who raise swine in a clean and sanitary 
manner, has probably helped to perpetuate the noxious practice of 
disposing of garbage by feeding it to swine. Recent attempts in at 
least two States to secure legislation looking to the control of trichi¬ 
nosis by restricting the practice of feeding imcooked garbage to swine 
have been blocked largely by organizations of persons engaged in this 
practice. There is no doubt that similar influences have been brought 
to bear on many city oflacials in the matter of the disposal of 
municipal garbage. 

State and local health officials may well assume the leadership in 
remedying the present anomalous situation. State surveys would 
be desirable in ascertaining those cities, incorporated towns, and 
villages disposing of collected garbage by feeding it to swine. ^Effort 
should be made to encourage disposal by methods which are accord¬ 
ant with accepted public health standards. Until facilities are avail¬ 
able for sanitary methods of disposal, it would be desirable for cities 
to include in contracts for garbage removal and disposal provisions 
for the adequate cooking of garbage before its consumption by swine. 
In those cities already employing sanitary methods of disposal but 
benefiting from garbage sold or furnished gratis to farmers and hog 
feeders, the public health aspects of the matter should be considered 
and effort made to curb such practices. 

It is apparent from the present survey that archaic methods of 
garbage disposal are still widely employed and that improvements in 
this essential mimcipal function have lagged far behind those effoctod 
in other municipal sanitary services. Under present conditions, it 
would appear that little can be accomplished in the way of controlling 
trichinosis so long as our cities and towns continue their substantid 
contributions to the spread of this disease and serve as flagrant 
examples for others to do likewise. 

ACBIN 0 WLEOGMENTS 

We are greatiy indebted to those city health ofacials who responded 
so graerously to out request for information. This summary would 
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PATHOLOGIC HISTOLOGY OF EXPERIMENTAL VIRUS 
INFLUENZA IN FERRETS' 

By T. L. Pekiun and J. W. Oliciiant, Assistant Sargeons^ United i^tates 

Public Health Service 

In 1933 Sniitli, Androwes, and Laidlaw (I) reported on an acute 
respiratoiy infection oxporbnontally produced in ferrets by tlio intra- 
nasal inoculation of influenza virus from human sources. Since that 
time ferrets have been used extensively for tho study of influouza virus 
from both human and swine sources. Ilowovor, reports in tlie litera¬ 
ture on tho patliologic alterations produced in ferrets by tho inocula¬ 
tion of ioiluoiiza virus arc few in number and are limited to tho study 
of changes in the rospiratoiy system. Tho reports describing tlieso 
pathologic changes are by Smith, Andrewos, and Laidlaw W, B), 
Shope (S), Francis 4), Francis and Stuart-Harris (J), Brightman (ff), 


> From tho Diviblons of raihology and IiifocUoins DlHoaaos. National Institute of UCoaltb. 
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and Dujarric de la Kiviere and Cheve (7). Only two of these reports, 
(S) and (5), give mncli histopathologic detail. 

The purpose of this experiment was to observe the histopathologic 
changes in the respiratory system of ferrets inoculated with human 
influenza virus, and to observe certam other organs for possible effects. 

MATEMALS AND METHODS 

Twenty-one young male ferrets, about 4 months old, with normal 
temperatures were inoculated on ^ptember 14, 1939, with 6 percent 
suspenmon of ferret lung and turbinates in SO-percent beef broth- 
normal saline. The virus used was the P.R. 8 strain which was sup¬ 
plied by Dr. Thomas Prancds, Jr., and has been maintained in this 
laboratory by mouse passage for about 2 years. Before use, two ferret 
passages of the virus were made. The animal used in maJdng the 
suspension for inoculation had been inoculated 3 days previously, 
had been febrile for 2 days, and had a temperature of 39.9® C. when 
inPad with ether. Small to moderate-sized pneumonic areas were 
present in all lobes of both lungs. Portions of the lungs and turbi¬ 
nates were ground with an abrasive, suspended in broth-saline and 
centrifuged at 1,000 r. p. m. for 10 minutes. One and five-tenths cubic 
centimeters of the supernatant were dropped into the nostrils of each 
nnimfll under ether anesthesia. All animals were febrile within 36 
hours after inoculation. 

Two uninoculated ferrets and one which had been inoculated intra- 
nasally with plain broth were used as controls. 

Animals were killed for study by first anesthetizing deeply with 
ether, then allowing them to inhalo Orth’s solution dropped into both 
nostrils until respiration ceased. The thorax was opened, a ligature 
was placed around the upper border of the larynx, and about 30 cc. 
of Orth’s solution was injected into the trachea so tliat the lungs were 
moderately distended. All organs to be used for study wore then 
placed in Orth’s solution. 

Routine sections for study in all animals were made from tlie nose, 
larynx, trachea, lungs, heart, liver, spleen, kidneys, and adrenals. 
The sections from the nose were usually three in nmnber and were 
cross sections cut in a transverse vertical plane from tlie anterior, mid, 
and posterior portions of the nose. Both upper and l^oth lower lobes 
of the lungs were sectioned in each animal, and usually a section was 
token from the right middle lobe. A portion of mediastinum was in¬ 
cluded in sections from the upper lobes, usually showing one or more 
mediastinal lymph nodes. Tissues were routinely stained with modi¬ 
fied Romanows]^ (8) and Van Gieson stains. 
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ANA.TOMIC NOTH 

As a detailed description of tlio nomial anatomy of tlio ferret nose 
has been given by Francis and Stuart-llarris, only a few further notes 
seem necessary in following a description of tho pathologic dianges 
found in the nose. 

Only the respiratory typo of mucosa is scon in tho anterior portion 
of the nose. In tlio midportion tho olfactory typo of mucosa is seen 
in small to morlerato areas on tlie roof and turbinates, while tho ro- 
mainder is respiratory. Tho posterior portion of tho nose is divided 
into three compartments, two major upper compartments separated 
by the nasal septum, and a lower smaller compartment. Tho latter 
is nasopharynx and is lined by respiratory mucosa. Tho upper com¬ 
partments, containing the posterior laminae of the txirbinatos, are 
covered almost completely by olfactory mucosa. 

In our animals the supporting framework of tlie turbinates was 
entirely bony and calcified. Tliis contrasts with Francis and Stewart- 
Harris’ finding of a cartilaginous framework. 

niSTOPATHOIiOQT 

Nasal lesions .—^In general tlio inflammatory reaction was more 
marked and extensive in respiratory than in olfactory mucosa. In 
the anterior and midportions of the nose where respiratory mucosa 
is predominant, tho inflaimnation was more severe on tho turbinates 
and floor than on the roof and walls. 

Bacteria wore usually absent. Clumps of coed wore soon around a 
foreign body in only one section. 

Tho exudate covering tiio mucosa varied in amount from animal to 
animal and was either muoo-purulent or piurulont. It was first soon 
in small amounts 24 hours after inoculation and was not present in 
animals killed after tho fourteenth day. 

One day after inoculation, changes in tho nasal mucosa were confined 
to areas covered by respiratory opilltclimn and condstod of congestion 
and foed infiltration by smdl numbers of polymorphonucloors and 
lymphocytes. 

By tlio end of tlio second day tlie infiaanmatory reaction was accen¬ 
tuated but was still confined to respiratory mucosa. There was a 
diffuse but irrogxdar infiltration by moderate niunbers of polymor- 
phonuclears and fewer lymphocytes, the cells focally being more 
numerous in the epithelium than in the lamina propria. The epithelium 
over the floor, roof, and walls was lai^ely intact, but in foci the cells 
were swollen, showed cytoplasmic oxyphilia and vacuolization, 
karyopyknosis and, rarely, desquamation. Over the turbinates, colum¬ 
nar ciliated epitliclium was almost completely replaced by a single 
layer of flattened, tloeply basophilic cells witli small patches devoid of 
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epitlxelituQ.. The lamina propria was congested, edematous, and 
focally there was extravasation of blood. 

Ferrets killed on the third and fourth days showed involvement of 
both respiratory and olfactory mucosa. The cellular infiltration noted 
previously was increased, being dense in some areas. In portions of 
the nose where respiratory mucosa is usually found, intact columnar 
epithelium was seen only in small irregular patches on the lateral 
walls and roof. In other areas degenerative changes similar to those 
noted on the second day were seen, and, in addition, cytoplasmic or 
intercellular vacuoles often contained fragmenting leucocytes or small 
hyaline ox 3 ?phil globules. Where a tingle layer of flattened ctils had 
covered most of the turbinates in the anterior and midportions of the 
nose on the second day, there was now a single or double layer of 
swollen fusiform to polyhedral cells. The i nflamm atory reaction in the 
olfactory mucosa varied considerably in amount from animal to animal. 
At least lialf of this type of mucosa was normal in every ferret, and in 
some over three-fourths was intact. In the patchy, small to moderate- 
sized areas of involvement there were necrosis and desquamation of the 
superficial epithelial cells, and the deeper ctils were swollen, irregu¬ 
larly polyhedral and without polarity. I n filtrating polymorphonu- 
clears were sometimes clumped m intorctilular vacuoles and in the 
lumina of mucosal glands, some of which were dilated. Leucocyte 
infiltration was rarely as dense ia the involved portions of the olfactory 
lamina propria as it was in the edematous and focally hemorrhagic 
lanniTift propria of the respiratory mucosa. The osseous lanoinae of the 
turbinates showed moderate periosteal proliferation, and focally 
polymorphonudears were seen between the proliferating coUs; this 
periosteal reaction was noted especially under respiratory mucosa. 

Durii^ the fifth and sixth days the cellular infiltration of the mucosa 
was unchanged, but in the respiratory mucosa definite stratification of 
the polyhedral epithelial ctils was tal^g place. In the lamina propria 
of both respiratory and olfactory mucosa a little fibroblast prolifera¬ 
tion was seen focally, and small groups of subperiosteal osteoblasts and 
occasional osteoclasts were found adjacent to the osseous laminae of 
the turbinates. 

In the animals killed from the seventh through the eleventh days, 
the ctilular infiltration of the mucosa was decreased in amount, and 
while polymorphonudears predominated in the epithelium, lympho¬ 
cytes and plasma cells were tiightly more numerous in the lamina 
propria Most of the respiratory mucosa was covered by stratified 
epithelium of transitional type, and focally the superficial cells were 
cuboidal. In the olfactory mucosa the basal layer of ctils was almost 
entirely intact and arrai^ed normally, but in patchy areas the super¬ 
ficial cells wera loose, polyhedral, and irregularly arranged, and in an 



FiQUPi 1 —Poriion of n'i'-il turbmitc, showing normal olfactory (above) md respiratory mucosa (X 2TO) 



PiQURP i —Nasal turbmatc ^ fifth day,« spiraiory mucosa Note more marked cell inflllration and hegm- 
ning stratification of opiUitUmn (X 200) 










Public HeaJth Reports, Vol. 55, No. 24, June 14, 1940 


Plat 



Figuee 4.--Nasal turbinate, fourth day Figure 6 .—Lung, one day alter inoculation. 
Inflammatory reaction in olfactory mu- Bronchiole In center shows partial loss of 
cosa(X260). epithehum. Polymorphonucloars predom¬ 

inate in alveolar exudate (X 200). 



FiaxTBE 6.—Lung, sixth dajr. Marked prohreration of bronchial epithelium (below), and of monon 
cells linmg alveoli (above). Note the loose cellular zone around the vessel (X 340), 
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occasdonal fooiis grouped into imperfect acini. The turbinate laminae 
were focaJly thickened beneath groups of osteoblasts, and occasional 
osteoclasts were seen in irregular surface depressions or within the 
laminae. A little fibrosis was seen in the lamina propria of the 
mucosa, particularly on the floor of the nose. 

One ferret was Idlled on the fourteenth day, and the only changes 
from previous days were seen in the respiratory mucosa, whore in a 
few areas the epithdium was stratified columnar in typo and some of 
the superficial cdls were distended with mucus. 

By the nineteenth day most of the respiratory epithelium covering 
the turbinates and floor was stratified eolumnor, wliile that on the roof 
and walls was almost entirely normal. Goblet cdls wore numerous, 
and scattered polymorphonuclears were seen in the epithelium whore 
they were occasionally dumped in vacuoles between cells or in occa¬ 
sional small acini. Olfactory epithelium was normal in appearance 
except for a few small areas where superficial cells wore flattened. 
FocaUy, small to moderate numbers of lymphocytes and plasma cells 
were seen in the lamina propria, especially on the floor of the nose. In 
small areas periosteal proliferation was noted on the turbinate laminae, 
the latter showing irregular thickenii^ beneath groups of osteoblasts. 
This thickening was especially prominent in the tips of the laminae 
where bulbous swellings were produeed. In these thiekened areas 
some of the osteoid eells within the laminae were round and swollen 
and were surrounded by small clear spaces. 

Two ferrets were killed on the twenty-ninth day following inocula¬ 
tion. In these the respiratory epithdlum on the walls and roof was 
normal except for occasional intercdlular vacuoles containing a very 
few polymorphonuclears. The epithelimn over the turbinates was a 
little irregular owing to focal stratification. The olfactory mucosa was 
normal. Irregular tiiickening of the turbinate laminae was similar 
•to that described above. 

Larynx and trachea .—Sections were taken from the larynx and from 
the midportion and lower end of the tracliea of all animals. No lesions 
were seen in the larynx or midtrachoa. In the lower end of the trachea 
small numbers of polymorphonudoars were seen in tiie mucosa in ani¬ 
mals killed between the first and ninth days. Three of these ferrets 
also showed polymorphonuclear and lymphocyte infiltration around 
groups of tracheal glands, some of which contained pus. 

Langs .—^The pathologic alterations in the Ixmgs consisted of 
patchy pneumomc areas of small to moderate size occuiring around 
inflamed medium-sized and small bronchi and bronchioles. The 
lesions were most numerous and extensive in the bases of the lower 
lobes, decreasing progressively upwards. Bacteria were not seen. 

The lesions appeared early, and in ferrets killed 1 day after inocula¬ 
tion small numbers of polymorphonuclears were seen in mucoid 
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exudate in the mam bronchi, and all lobes were congested. A small 
to moderate number of the medium and small bronchi and bronebiolos 
contained a variable amount of purulent exudatoj some eonlaiiicd only 
a few polymorpbonudcars, while in others the lumina wore lilled with 
exudate. The walls of these bronchi and bronchioles wore in-egularly 
infiltrated by a small number of polymorphonucloars and lymphoeylea, 
and focally the lining epithelial cells were swollen, vacuolated, and 
occasionally desquamated. Around these involved broiiehi and 
bronchioles gmall to moderate-sized patches of alveoli contained small 
to moderate numbers of polymorphonuclears and fewer rod blood cells, 
macrophages, and large mononuclear cells. Septal cells in these 
alveoli were swollen and polymorphonuclears wore accumulated in the 
capillaries. A moderate number of medium-sized vessels and fewer 
medium-sized and small bronchi showed compact, Uun to moderately 
thick collars of cells, chiefly lymphocytes. These peribronchial and 
perivascular collars were seen in apparently normal areas as well as 
in areas of inflammation. 

By the second and third days the pneumonic process was more 
extensive, although the amount of involvement varied in different 
ferrets. Some of the pneumonic areas wore larger than those seen 
on the first day, but many remained small. A moderate number of 
medium and srnn.1l bronchi and bronchioles showed inflammatory 
reaction and contained more abundant purulent exudate than on the 
first day. In a few of these bronchi and bronchioles patchy areas of 
the mucosa were devoid of lining epithelium, and there was focal 
hyaline necrosis in the subjacent connective tissue. In others, groups 
of lining cells were degenerating and necrotic, while in other areas the 
cells were swollen and heaped. Slight to moderate polymorphonueloar 
and l 3 miphocyte infiltration was seen in the bronchial walls and peri¬ 
bronchial coimeclive tissue. In the pneumonic areas m<»<lerale 
numbers of polymorphonuclears and laigo mononuclear cells, together 
with a little fibrin, made up the exudate within alveoli; about half of 
the mononuclear cells showed phagocytic activity while the reniaindor 
had relatively lai^e nuclei, prominent nucleoli, and scanty (‘ytoplasm. 
In some alveoli large mononuclear cells lined the septa. A little edema 
fluid was seen in alveoli in a few pneumonic areas and beneath the 
pleura in some lung sections. Instead of compact perivascular and 
peribronchial collars made up of lymphoid cells as wore seen on tlio 
first day, a moderate number of vessels and fewer bronclu were 
surroimded by a fairly wide zone in which lymphocytes, huge mono¬ 
nuclear cells, and polymorphonuclears were loosely an’anged in a 
meshwork of fibrillar basophilic material. In a moderate number of 
large bronchi, purulent exudate was present in small groups of mucous 
glands and moderate numbers of polymorphonuclears and lympho¬ 
cytes were infiltrating the adjacent connective tissue. 
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In ferrets killed on tlio fourth, fifth, and sixth days the pneumonic 
process was slightly more extensive than that seen on previous days. 
In addition to changes previously seen in the medium and small 
bronchi and bronchioles, focal heaping of lining epithelium was 
prominent. The heaped-up cells were swollen, deeply stained, chiefly 
polyhedral, and at times sliowed cytoplasmic vacuolization; scattered 
mitoses were present. In the pneumonic areas macrophages and 
large mononuclear cells were dightly more numerous than poly- 
morphonuclears. Largo, deeply stained mononuclear cells lined some 
of the alveolar walls, particularly those walls adjacent to bronchi and 
vessels. Loose collxilar zones around many vessels and a few bronchi 
wore similar to those seen on previous days, and the inflammatory 
reaction around groups of mucous glands in laige bronchi was also 
similar. 

During the seventh, eighth, and ninth days the inflammatory 
changes in the lung became more prominently proliferative and loss 
exudative. Purulent exudate in the bronchi and bronchioles was loss 
in amount and showed a considerable admixture of largo mononuclear 
cells. In most of the medium and small bronchi and bronchioles 
showing inflammatory change, focal heaping of the lining epithelial 
cells was marked. In a few of those bronchi and bronchioles a single 
layer of flattened epithelium covered areas of mucosa which had 
apparently been previously denuded of lining colls. In pneumonic 
areas mononuclear cells definitely predominated in most alveoli, and 
proliferating large mononuclear colls were prominent in the adventitial 
portions of vessels and bronchi, in interalveolar septae, and lining 
alveolar walls. In some alveoli syncytial groups of large mononuclear 
cells almost filh^d the lumina. In largo bronchi some of the mucous 
glands were dilated and lined by swollen cells; others contained 
fragmenting irolymorphonuclears and cellular debris. Lymphocytes 
predominated in a moderate cellular infiltration seen around these 
glands. 

F<>ri’etH killetl on the eh'vc'uth and fourteenth days showed a definite 
shrinkage in the size of the pneumonic areas, and the lesions were less 
exudative than those' noted previously. Proliferative changes were 
similar in type to those noted above, but they were less marked. 
Cuboielal and goblet lining epithelial cells were seen in small to mod¬ 
erate numbers in bronchi and bronchioles showing inflammatory 
reaction, and the goblet cells were numerous in all other bronchi. 

By the nineteenth day goblet cells wore numerous in the largo and 
medium bronchi. In small bronchi and bronchioles there was still a 
little focal heaping of lining epilhelial cells and small numhera of poly- 
morphonnelc'nro and lymphocytes were scattered between the epithelial 
cells and in the walls. A small number of alveoli contained occasional 
macrophages aiul polyinorphonuclears, and in a very few, mononuclear 
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cells lined the septao. Cellular zones around a moderate number of 
vessels and fewer bronchi wore compact, thin to moderately thick, 
and again composed chiefly of lymphocytes. A slight lymphocyte 
and polymorphonuclear infiltration was seen around groups of dilated 
mucous glands in a moderate number of largo bronchi. 

Of two ferrets killed on the twenty-ninth day, one showed focal 
foreign body reaction in the base of one lung. Occasional accumula¬ 
tions of lymphocytes were seen in peribronchial connective tissue in 
both e-Tiimflls and compact, thin to moderately thick lymphocyte 
zones were sem around some vessels and small broncM. 

Mediastmal lymph nodes .—Mediastinal lymph nodes were scon in 
sections from 15 of the 21 ferrets inoculated with influenza virus. 
In 7, to moderate numbers of macrophages in dilated central 
sinuses showed marked erythrophagia. As a s imil ar process was noted 
in one uninoculated ferret, no significance can bo attached to this 
finding. 

Spleen .—In 8 of the 21 ferrets inoculated with influenza vims and in 
the control ferret inoculated with plain broth, small circumscribed 
hemorrhagic lesions were noted locally in the spleen. Those lesions 
were approximately of the same size and distribution as ellipsoids, and 
some were seen definitely involving portions of these structures. 
The lesions consisted of a central hyaline or fibrillar zone in which 
fragmented red blood cells and occasional elongated pyknotic nuclei 
were seen, and a peripheral zone where red blood colls were mingled 
with am nil to moderate numbers of polymorphonuelears. Those 
lesions were inconstant, they occurred also in a control animal, and 
their appearance bore no relation to the lapse of time following inocula¬ 
tion; hence they were considered to bo of no definite significance. 

Kidneys .—In 12 of the moculated aiumals and 1 of the controls, a 
variable amount of amorphous calcareous material was present in the 
lumina of loop and coUectii^ tubules. It is probable that this fitiding, 
which is fairly common m some laboratory anhnals under various 
conditions, has no relation to tho present experiment. 

Heart, liver, and adrenals ,—^Theso organs were normal in all ferrets. 

DISCUSSION 

An acute inflammatory reaction in the nasal mucosa was produced 
in ferrets by the inoculation of human mfiuenza virus. A ferret 
inoculated with plain broth and two uninoculated controls showed no 
nasal lesions. The pathologic changes described by Francis and 
Stuart-Hairis (5) were essentially tho some as those seen in this experi¬ 
ment, with only one exception. They foimd involvement of olfactory 
mucosa in a ferret inoculated vrith tho W.S. strain of human influenza 
virus, but not in ferrets inoculated with tho P-U. 8 strain. In this 
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experiment, lesions were regularly produced in the olfactory mucosa 
by the P.R. 8 strain. No explanation is offered for this difference. 

The pathologic alterations in the lungs jnoduced by influenza virus 
in this study consisted of acute bronchitis and bronchiolitis with an 
associated bronchopneumonia. The control ferret which was inocu¬ 
lated with plain broth showed a focal foreign body reaction in the 
lungs. Tho reaction occurred around fragments of vegetable tissue 
and did not resemble lesions produced by the virus. Two iminocu- 
lated feiTcts showed no lesions. Tho type of lung lesions seen in this 
experiment differed from that described by Shopo (S) in ferrets inocu¬ 
lated in a similar manner with swine influenza virus, and from that 
described by Francis (4) who used a human strain of virus. Both of 
these authors described a pneumonic process which was lobar in 
character and in which edema was a prominent feature. Shope 
apparently obtained tho pulmonary lesions from tho outset with 
the swine virus, while Francis was able to produce tho lesions only 
after serial passage through ferrets. Tho human virus used in this 
experiment had been mouse adapted; it was then passed twice through 
ferrets before the experiment was begun. It is probable that lesions 
of the type described by Shopo and by Francis would have been pro¬ 
duced had our virus been adapted by preliminary serial passage 
through several more generations in ferrets. 

Tho incompleto descriptions by other authors of lung lesions pro¬ 
duced in ferrets by tho inoculation of influenza virus do not permit 
close comparison with the results of this study. However, the patho¬ 
logic alterations described appear to bo of the same general nature. 

SUMMARY 

The intraiiasal inoculation of influenza virus in ferrets while under 
ether anesthesia j)ro<lueod definite pathologic alterations in the nose 
and lungs; these alterations have been described. No lesions which 
could be definitely attributed to the influenza virus were seen in 
mediastinal lymph nodes, heart, liver, spleen, kidneys, or adrenals, 
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PROVISIONAL MORTALITY STATISTICS, BY STATES, 

FOR 1939 

A continuation of favorable health conditions in the United States 
in 1939, as interpreted by the crude mortality rate, is evidenced by pro¬ 
visional mortality figures recently issued by the Bureau of tho Census, 
Department of Commerce.^ 

According to provisional tabulations, thoro were 1,387,797 reported 
deaths in continental United States in 1939, an increase of 6,400 over 
the number reported in 1938. This figure gives a provisional cnide 
death rate of 10.7 for 1939, as compared with a rate of 10.6 for 3938. 
This apparent increase, however, may bo enthely due to the use of 
the 1938 estimate of population in computing the 1939 rate. It is 
quite probable that, when the current census of population is available 
and more nearly accurate estimates can bo made for tbo late procensal 
years, the difference may entirely disappear, or oven bo reversed. In 
any case, mortality in the United States in 1939 may be said to bo 
equally as favorable as that in 1938, which year recorded the lowest 
crude death rate in the history of the country. 

The rates for the individual States for 1939 are based on poijulation 
estimates for 1937, the last year for which State estimates have boon 
made by the Census Bureau; and, therefore, they are probably higher, 
at least for some of the States, than they would bo if computed on 
1939 population estimates. 

Twenty States show lower crude death rates in 1939 than in 3938, 
21 States and tho District of Columbia show higher ratios, and 7 
States show no change in rates from 1938 to 1939. On tlu^ basis of 
rates computed on the 1937 population o8limat.os tho greatest (hsen^ases 
are reported for Rhode Island, South Carolina, Georgia, North Chiro- 
lina, Alabama, and Arizona, and tlio largest increases arc^ recorded for 
the District of Columbia, Idaho, Iowa, and Montana. In a comparison 
of the 1938 and 1939 rates for individtial States tlic lack of recent and 
more nearly accurate population estimates must bo taken into con¬ 
sideration. 

The highest crude death rates in 1939 are for Arizona (14.2 per 
1,000 population), New Mexico (14.1), District of Columbia (13.2), 
and Hoiida (12.8). The lowest rates are for Nortlx Dakota (7.7), 
Oklahoma and South Dakota (8.0), and Arkansas (8.1). It must bo 
remembered, however, that differences in crude death rates do not 


1 Vital Statistics—Special Reports, v61.9, No. 45 CMay 90,1940), pp. 533-685. 
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necessarily indicate corresponding differences in health conditions. 
The age, sox, and racial distributions of the population are factors, 
among others, which affect the crude rate, and these distributions 
differ in the various States. 

The accompanying tables present the number of deaths and crude 
death rates, by States, for the years 1935 to 1939, indusivo, and a 
summary of rates for tlio expanding death registration area, by years, 
from 1930 to 1939, inclusive. The death registration area did not 
hicludo all of the States until 1933. 


Number of deaths {excLusive of stillbirths) from all causes and death rates per IfiOO 
estimated population^ by SiateSf 19$5S0 


Area 

10301 

1038 

1937 

1930 

1936 


10^ 

IQI 



Unitod States-— 

1,387,797 

1,381,891 

1,450,427 

1,479,228 

1,392,762 

10.7 

10.6 

11.2 

11.6 

10.9 

Alabama. 

28,305 

29,630 

30,843 

31,163 

28.586 

9.8 

10.2 

10.7 

mm 

10.1 

Arisona....— 


6,002 

0,910 

6,661 

0,077 

14.2 

KID 

10.8 

10.1 

16.0 

Arkaiis«ui_—...n— 

10,521 

10,971 

18,804 

18,406 

10,176 

8.1 

8.3 

9.0 


8.1 

California.. 

77,116 

70,187 

80,260 

70,094 

72,466 

12.6 

12.4 

13.0 

12 0 

12.1 

Colorado .............. 

12,5S2 

12,015 

13,833 

13,074 

13,134 

11.7 

11.8 

12.0 

12.8 

12.4 

Connecticut-—-- 

17,096 

17,682 


17,868 

17,069. 

10.2 

10.1 

10.3 

mm 

10.3 

Delaware.. 




3,817 

8,208 

12.1 

12.3 

12.0 

12.8 

12.6 

District of Columbia... 

8,290 


8,7» 


a483 

13.2 

12.7 

13.9 

14.7 

14.3 

Florida ................ 

21,305 

21,024 

20,960 



12.8 

12.6 

12.6 

12.8 

114 

Georgia.. ........—... 

31,8t3 

38,783 

34,440 

87,203 

34,288 

■0*11 

11.0 

11.2 

12.2 

11.3 

Idaho........—........ 

4,756 

4.646 

4,762 

5,014 

4,531 

iHeSd 

9.2 

9.6 

10.8 

0.6 

Illliiols................. 

KIOEEEj 


87,739 


86,618 

11.0 

KID 

11.1 

11.8 

10.0 


39,611 

38,573 

40,929 

42,470 

89.515 

11.4 

11.1 

11.8 

12.8 

11.5 


20,400 

25,023 

20,486 

28,432 




10.4 

11.2 

10.4 

Kansas_............. 


18,683 

10,204 

21,074 


9.9 

■BB 

mSM 

11.6 

10.8 

Kentucky.............. 

20,609 

20,310 


82,878 

29,870 

mm 

KiG 

10.6 

11.2 

10.8 

Louisiana.............. 

24,63-i 

24,707 



23,711 

11.6 

11.6 

11.7 

12.2 

11.2 

Maine_.......... 

10.803 


11,405 

11.325 

11,024 

13.0 

12.8 

13.4 

13.8 

13.0 



20,847 

22,083 


21,182 

12.4 

12.4 

13.2 

13.1 

117 



49,606 

62,248 


60,287 

11.6 

11.2 

11.8 

11.8 

11.5 

Michigan_...... 

02,023 

50,687 

63,472 

54,781 

51,050 

KG' 

KG 

ILl 

11.6 

10.8 

Minnesota__ 

20,784 

20,170 

20,906 

28,630 

20,247 

lai 

9.0 

Wim 

lao 

10.0 

M ississInpL............ 

22,047 

22,800 

23,860 

24,128 

21,839 

11.2 

11.3 

11.8 

12.0 

10.0 

Missouri--.... 

42,691 

42,668 

44,974 

48,707 

43,201 

10.7 

K£ 

11.3 

12.3 

11.0 

Montana ... 

6,896 

6,084 

0,128 

0,255 

6,291 



11.4 

11.8 

11.8 

Nebnuika. 

12,189 

11,90<1 

13,199 

13,752 

13,181 

■l13 

8.8 

9.7 

10.1 

9.7 


l,26tl 

l,2r2 

1,322 

1,439 

1,824 

12.4 

12.0 

13.1 

14.4 

13.4 


0,301 


0,528 

0,438 

0,632 

12.4 

12.6 

12.8 

12.7 

13.0 

New Jersey. 

43,900 

43,831 

46,003 

,Kn 

43,284 

10.1 

lai 

ia4 

10.4 

10.1 

New Mexfeo-.....^.— 

6,937 

6,902 

0,4!» 

6,248 

0,272 

14.1 

141 

16.2 

14.8 

149 

New York . 

149,607 

147,100 

163,772 

153,645 

148,402 

11.5 

11.4 

11.9 

11.9 

11.5 

North Carolina.:... 

81, (M4 

83,599 

83,981 

IHLSEID 

83,486 

9.1 

0,6 

mm 

10.3 

9.8 

North Dakota. 

6,427 

6,20H 

6,440 

6,054 

6,800 

7.7 

7.4 

7.7 

8.0 

8.4 

KOfuIVVVHPIliViPiPPPi 

7fl,9;Ui 

74,899 

80,189 

80,941 

77,356 

ikf 

11.1 

11.9 

12.1 

11.5 

Oklahoma. 

20,378 

10,967 

21,313 

23,260 

21,001 

8.0 

7.8 

A4 

9.2 

8.4 

Oregon ... 

11,788 

11,784 

12,841 

12,307 


11.6 

11.6 

12.0 

112 

11.3 

Pennsy 1 van la.......... 

108,027 

107,282 

114,949 

112,711 

108,666 

10.0 

10.6 

11.8 

11.1 

10.8 

nhode rsland .......... 

7,77f 

8,27^ 

8,334 

8,12(1 

7,8,38 

11.4 

12.2 

12.2 

11.9 

11.6 

South Carolina......... 

19,27-] 

20,718 

20,640 

21,425 

20,363 

10.3 

11.0 


11.6 

11.1 

South Dakota.__ 

6,6-U 

6,482 

6,96li 

0,157 

0,.31fl 

8.0 

7.9 

8.6 

8.9 

9.1 

Tounessuo.. 

28.72f 

29.288 

80,231! 

82,622 

KIDEE2 

9.9 

10.1 

10.5 

11.4 


Texas...._....___ 





01,603 

9.8 

9.8 

10.0 

10.8 

Kgn 

Utah. 

4,713 

4,863 

4,989 

6,120 

6,000 

9.1 

9.4 

9.0 

9.0 

9.8 

Vermont_ 

4,64f 

4,501 

4,981 

4,961 

4,777 

11. ( 

12.0 

18.0 

13.0 

12.7 

Virginia.. 

28,04] 

29,671 

31,111 

32.20S 

80.358 

10. f 

mm 

11.6 

111 

11.6 

Washington.. 

18,6P 

18,621 

19,09^ 


18,203 

11.2 

11. s 

11. t 

11.8 

11.1 

West Virginia. 

17,49 

17,70( 

w,m 

19,1M){ 

18,340 


9.6 


10.9 

10.1 

Wisconsin___ 

81,42f 

80,7(8 

31,971 

83,24$ 


10.1 

Kffi 

■uli: 

11.4 

10.6 

Wyoming.— 

2,211 

2,235 

St 430 

2,401 

2,284 

0.4 

1 9.6 


10.3 

0.8 


11039 ngiiros aro provisional* 

Noth.—TT nltwl Htatos rntos for 193S ami 1039 are haawl on tho 3938 ositimatofl population; oooh Stoto 
rato for 3938 and 1939 Is basod on the 1937 ostlniatod population. 
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Afl data for the years prior to 1939 are final tabulations. The 
figures for 1939 are based on hand counts of death transcripts received 
by the Census Bureau from State offices of vital statistics. For tlio 
States from which the transmission of copies is complete, the pro¬ 
visional figures will agree closely with final tabulations. In the other 
States it may be expected that a few delayed certificates will bo 
received before final tabulations ore completed. 


Death rate (.number per 1,000 population) for registration area,^ by years, 1000-19S9 


Year 

Rate 

Year 

Bate 

Year 

Bate 

Year 

Bate 

Year 

Bate 

Yeiu: 

Bate 

Year 

Bate 

Year 

Bate 

1939 

sia? 

1934 

11.0 

1929 

11.9 

1924 

11.7 


12.9 

1914 

13.6 


14.4 

1904 

10.6 

1988 

10.6 

1933 

10.7 

1928 

12.1 

1923 

12.2 

1918 

18.1 

1913 

14.1 

1008 

H.8 

1903 

10.6 

1937 

1L2 

1932 

10.0 

1927 

11.4 

1922 

1L7 

1917 

14.3 

1912 

13.9 

1907 

10.0 

1902 


1936 

11.6 

1931 

11.1 

1926 

12.3 

1921 

11.6 

1916 

14.0 

ima 

14.2 


15.7 

1901 

16.6 

1935 

1 

10.9 

im 

11.8 

1926 

11.8 

1920 

18.0 

1916 

13.6 

1910 

16.0 

1905 

10.0 

1900 

17.6 


1 In continental United States. 
< Provisional. 


COURT DECISION ON PUBLIC HEALTH 

Death eerUjicate as evidenee oj fads stated therein. —(Now Jersey 
Court of Errors and Appeals; AUken v. John Bcmcoek Mat. Life Ins. 
Co., 10 A.2d 745; decided January 26, 1940.) The statutes of New 
Jersey provided that in the execution of a death certificate the death 
and last sickness particulars should be supplied by tlio attending 
ph 3 rsiciaa or, if there was no attending physician, by the county 
physician or coroner. It was also provided that, whore a certificate 
or return of death was made by any person according to law, tlio 
original certificate, or a certified copy of such certificate or record 
thereof, should be received as prima facie evidence of the facts therein 
stated in all courts and places. 

In an action on life insurance policies providing for extra indemnity 
for death by accident it appeared that there was an attomiirig physician 
but that the death certificate was not made by him but by the'acting 
county physician. Such certificate recited accidenUil injuries as the 
cause of death, but the court of errors and appeals suifiul that if it 
could disturb the finding on the weight of ovidoneo it would do so 
because the proofs from the attending physician dourly demonstrated 
that death was from disease. The said court, in reversing tlm judg¬ 
ment of the lower courts in favor of tire plaintijff, took tho vuw that 
it was only a death certificate made in accordance with law that was 
prima facie evidence of the facts stated. It held that, as there was an 
attending physician able and competent to state the cause of death, 
the mstant report was not made in accordance with the law and 

should not be given an effect to defeat tho proper detcrmiiuition of 
the case. 




























1089 


June 14,1940 


DEATHS DURING WEEK ENDED JUNE 1, 1940 

[From tbe Weekly Health Inilex, Issued by the Bureau of the Census, Seportmont of Oommeroe] 



Week ended 
June 1, 
1010 

Correspond¬ 
ing week, 
1939 

Data from 88 largo citios of the Unitod States: 

Total doatliR _--------_ — __ _— — _ 

7,682 
7,989 
199,673 
461 
608 
11,160 

65,415,160 
9,809 
7.9 
ia4 

7,950 

Avorag*'yoar** . _ .. ___ 

Total doaths, ISrst ^ weoks of year_ — _ 

199,346 

400 

DoAtha iiTidor 1 yoar of agO-__ _ - _ _ ^ ^ 

jA vftwign for 8 prior years _ __ _ ^ ^ „ r-., ... 

Deaths under 1 year of age, first 22 weeks of year . 

Data from industrial insurance companies: 

polioioR in forofl .. 

11,606 

67,805,304 
10,089 
7.8 
1L6 

Vn m Thor of d oath olaims . _ . _ . _ . . . 

Death claims pt‘r 1,000 policies in force, annual rate .. 

Death claims pur 1,000 policies, first 22 weeks of year, annual rate _ 


a20S82*—40-8 















PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control dieeaee without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED JUNE 8, 1940 

Summary 

Slight iacroasos were reported for the cuiTont week for each of tho 9 
commiroicable diseases included in the following weekly table, with 
the exception of scarlet fever and typhoid; but both the current 
incidence and the cmnulative totals wore below tho 6-yoar (1935-39) 
median expectancy for aU of these diseases except influenza and 
pohomyelitis. 

The number of oases of poliomychtis increased from 47 for the 
preceding week to 68 for the cun-eut week, as compared with a 6-year 
median expectancy of 38 cases. Of the 68 cases reported currently, 
40 occurred in 2 Pacific States—^25 in Washington State (tho same as 
last week), of which 23 occurred in Pierce County, 8 in Tacoma, and 
15 cases in California (9 last week), of which 7 occuirod in Los An¬ 
geles. The other cases were scattered, with not more than 3 cases 
reported by any one State. 

The number of smallpox cases increased from 47 to 62, Wisconsin 
(11) and Minnesota (8) reporting tho largest numbers. For tho 
country as a whole the current incidence is loss tlian one-third of tho 
median expectancy. 

Rocky Mountain spotted fever recorded a seasonal ris(‘, with 25 
cases reported as compared with 18 last week. Of those, 10 cases 
occurred in the eastern States (6 in Maryland), 1 case in llliuois, and 
14 cases in tho northwestern States (7 in Wyoming). Seven cases of 
Colorado tick fever were reported in Colorado and 2 cases in Utah. 
Of 25 cases of endemic typhus fever, 8 cases each were reported in 
Geoigia and Texas and 1 case was reported in California. 

For the exurent week the Bureau of the Census reports 8,679 deaths 
in 88 large cities, as compared with 7,682 for the preceding week and 
with a 3-year average of 7,773 for the corresponding week. Tho 
cause of the sharp increase in mortality in these cities for the current 
week—^nearly 900 deaths, or approximately 12 percent—^is not 
revealed. 


( 1090 ) 
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Tune 14, mo 


Telegraphic morbidity reports from State health officers foi the weeh ended June 8, 
1940 , and comparison with corresponding week of 19S9 and d-year median 


Jjx theso tables a zero Indicates a definite report, while leaders imply that, although none ^oro reported 
cases may have occurred^_ 



Diphtheria 

Influenza 

Moeslos 

Meningitis, mon- 
mgococcus 

Division and State 

SSiiVilMII 


Week ended 1 


Week ended 


Week ended 




Me- 



Mo- 



Me. 


_ 





dian. 



dian. 



(lian, 

1936- 





June 

Juno 

193&- 

Juno 

June 

1935- 

Juno 

Juno 

Juno 




8. 

10, 

39 

8, 

10, 

39 

8, 

■FhaH 

39 

8. 




1940 

1939 


1040 

1939 


1040 

mSm 





NEW BNG. 














0 

0 

1 

2 



307 

147 

147 

1 

0 

0 

New Hampshire—— 

0 

0 





3 

13 

30 



0 

0 

0 





10 

106 


H;^ 


0 


5 

3 

3 

- 



1,341 

265 

m 

634 


2 

2 

0 


1 

0 

1 




69 


0 


0 

0 

3 

1 

8 

8 

35 

738 

218 

0 

0 

0 

SfZD. ATL. 









17 

22 

86 

19 

17 

1 6 

963 

1,856 

61 

wm 

3 

1 

7 


10 

13 

U 

4 

6 

1,266 

466 

0 


2 


8 

30 

30 




165 

1,727 

G 


7 

2 . NO. CEN. 






■ 


rthln _- 

13 

8 

13 

24 

7 

7 

29 

24 

997 

2 

H 

8 


4 

7 

7 

Hu 

11 

11 

13 

8 

156 

2 


2 

Tllmoia s_ 

28 

27 

80 


IK 

18 

188 

40 

457 

0 


6 

Michigan 8 ___ 

4 

10 

10 

HE 

1 

1 

8.32 

283 

2H3 

2 

H 

1 

1 

Wiflconoin- _ 

3 

0 

1 

■ 

87 

19 

1,219 


Hjgi 



W. NO. CEN. 




■ 




1 

1 

3 

2 

1 

1 

88 


H 


0 

1 

towa - __ 

3 

4 

? 

_ 

_ _. ... 


177 

Hi 

0 

1 

MiflArtnii_ 

3 

0 

14 




6 

8 

17 

56 

11 

0 

0 

i 

North Dakota 

0 


1, 



7 

2 

0 


i 

South Dakota 

3 


1 




3 

117 

8 

132 

0 

0 

0 

Mf^Tirnnka - 

1 

2 

4 

HH 

Hh 


10 

132 

0 

0 

5 


2 


4 

2 

2 

2 

867 

67 

67 

0 

0 

1 

SO. ATL. 








Dnlawflro* ^ 

0 

0 

1 




2 

20 

22 

0 

0 

0 

Maryiand * 8, __ 

1 

1 

6 


2 

2 

IS 

225 

106 

1 


3 

TUct nfPftVI 

3 

0 

7 




2 

181 

93 

0 


I 

Vircinla_-_— 

fi 

9 

6 


173 

HMVM 

330 

437 

330 

1 

0 

7 

West Virginia«. 


7 

7 

Hi 

7 


20 

6 


2 

0 

3 

North Carolina. 


7 

8 

Hr 

2 


111 



0 

0 

1 

South Carolina — 

2 

4 

4 

HI 


67 

8 

30 

30 

1 

1 

I 

Georgia *_— 

3 

8 

8 

8 

20 


187 

21 


0 

0 

Q 

S'loridii *_ 

0 

7 

8 


6 

2 

62 

73 

19 

0 

0 

6 

E. SO. OBN. 










Kontucky_—- 

2 

7 

6 

29 

8 


164 

18 

144 

H3 

1 

4 

Tonnossfto_ 

2 

6 

6 

10 



116 

46 

46 


0 

2 

Alfibamii 4 _^ _ 

8 

A 

7 

9 


Hi 

62 

80 

80 

0 

2 

4 

Misu^<.Mippi 8 _ 

8 

8 

0 




0 

0 

0 

W. SO. CEN. 














A 

2 

8 

16 

11 

9 

46 

11 

11 

0 

1 

0 

Louisiana 4_ . _ __ 

3 

11 

It 

14 

7 

7 

6 

74 

13 

1 


1 

Oklatioma .. 

4 

5 

6 

10 

28 

28 

8 

169 


1 

1 

1 

Tastas 4_ _^ 

20 

20 

20 

163 

148 

136 

946 

437 

241 

3 

1 

1 

MOUNTAIN 






Montana i _ 

0 

0 

1 


4 

2 

86 

154 

97 


0 

0 

rdahftJ_ _ 

2 

1 




1 

10 

23 

11 

0 

0 


Wyoming 8......_ 

2 

0 

0 

1 



8 

63 

19 

0 

0 

0 

Colorado * • _ 

6 

8 

4 

2 

4 


37 

146 

143 

0 

1 

0 

New Mexico •_ 

1 

0 

6 

2 

2 

38 

11 

47 

0 

2 

0 

Arizona^ _ ^ 

3 

1 

2 

46 

43 

22 


1 

18 

0 

0 


Utah * 8 *_ 

0 

1 

0 

4 

303 


60 

0 

1 

0 

PAcmo 











Washln^n 

1 

4 

2 




263 




0 

0 

Oregon *___ 

10 

1 

1 

8 

13 

13 

236 

60 

00 


0 

0 

California 4 

12 

26 

31 

110 

16 

31 

491 

mm 

1,461 

0 

0 

8 





Total _ 

222 

289 

336 

731 


mm 

11,209 

11,660 

11,669 

29 

26 

88 




■mi 





23 weeks. 

7,204 


ImBS 


ifHRB 

n!BBr 

18:1,643 

312,864 

312, Sri4 

HEvH 


M96 


See footnotes at end of table* 






























































































































June 14 ,1040 


1092 


Telegraphic morhMy reports from SiaU health officers for the week ended June 8, 
1940 f and comparison with corresponding week of 1939 and S-year median —Con. 



Poliomyelitis 

Scarlet fever 

Smallpox 

Typhoid and para¬ 
typhoid fever 

Division and State 

We^ ended 

Mo- 

Week ended 

Mcdi- 

Week ended 

Mo- 

Week ended 

Mo- 




dlan, 





dhn, 

Juno 


dlan, 


June 

Juno 

1936- 

Juno 

Juno 


Juno 

Juno 


Juno 

io!»: 


im 

10, 

39 

8> 

10, 

8. 

10, 

39 

8, 

10, 

39 


1939 


1040 

1939 


mm 

1039 


1940 

1930 


NEW BNO. 













'M’ftiTIA __ . 

0 

0 

0 

2 

15 

18 

0 

0 

0 

1 

8 

2 

New HaTTipshfra- 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

yennont-."... 

Massachusetts__— 

Bhode l^nd--— 

0 

1 

0 

0 

0 

0 

0 

0 

0 

8 

180 

6 

2 

121 

2 

2 

197 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

Connecticut_ 

0 

0 

0 

36 

31 

64 

0 

0 

0 

3 

2 

2 

HID. ATL. 













Nefw Ynrlr 

8 

2 

2 

879 

286 

574 


2 

HI 

7 

9 

9 

New JcTSft'^7 i 

1 

0 

0 

264 

102 



0 

HI 

0 

1 

2 

PfiTiTiRylvante 1 _ 

0 

1 

1 

267 

256 

436 


0 

0 

7 

8 

8 

B. NO. CBN. 












nhfn _ _ 

0 

0 

1 

238 

185 

186 


HI 

HI 

5 

8 

8 

TndiftTia _ 

0 


Hi 

30 

62 

62 


Hi 

Hq 

0 

1 

8 

TTHTinis 1., ^ _ __ 

2 

1 

Hi 

890 

202 



24 


8 

8 

6 


0 

0 


255 

842 



18 

Hn 

8 

8 

3 

WisAnnniTi 

0 

0 

0 

91 

94 

180 

11 

1 

2 

0 

0 

2 

W. NO. CBN. 








‘M’inTiAHftta. 

0 

1 

0 

49 

43 


8 

8 

8 

0 

0 

0 

B>wa __ 

1 


0 

37 

45 

80 

0 

14 

15 

0 

1 

0 

Missouri _....... 


0 

0 

Hi 

20 

67 

6 

8 

8 

2 

7 

7 

North Dakota --- 

B1 

0 

0 

Bd 

5 

20 

0 


6 

1 

2 

0 

South D^ota -..... 

Bl 

0 

HI 

Hd 


12 

5 

10 

8 

0 

0 

0 



1 




28 

1 

1 

4 

1 

2 

2 

1irftnsiLg_,__.,, 

2 

2 

1 

H^ 


54 

0 

15 

20 

8 

1 

1 

SO.iLTL. 








Delaware * __— 

0 

0 

0 

8 

2 

6 

HI 

VI 

0 


0 

0 

Maryland * 


0 

0 

80 

16 

41 


Ml 

0 


8 

0 

2 

0 

Dlst. of OoL* ___ 

■1 

0 

0 

21 

6 

6 

Hi 

6 

0 

0 

Virginia_ 

0 

0 

0 

89 

9 

16 

0 

mi 

0 

8 

2 

8 

West Virginia 

1 

0 

0 

21 

24 

81 

0 


0 

a 

0 

8 

11 

8 

10 

North Carolina- 

1 

0 

1 

U 

16 

10 

0 

Bl 

0 

South Carolina 

0 

27 

1 

0 

4 

8 

0 



0 

2 

7 

7 

CflOTglA* 

0 

0 

8 

8 

5 

Hi 

6 

0 

0 

1 

14 

5 

14 

4 

Florida 

1 

8 

1 

8 

4 

4 

1 


0 

B. so. CEN. 













Kentucky_..._ 

0 

1 


87 

16 



1 

X 

9 

17 

10 

Tennessee_ 

8 

0 

0 

32 

26 

17 


32 

0 

0 

8 

11 

Alabama *_ 


0 

1 

8 

6 

5 



1 

3 

4 

3 

MfsstRRfppfl 

0 

2 

2 

2 

2 

5 


Hi 

1 

3 

1 

7 

W. so. CBN. 











Arkansas_ 


0 

0 

2 

2 

9 

2 

1 

Q 

9 

12 

10 

A 

Louisiana * - 

1 

1 

2 

lOj 

6 

6 

0 

0 

0 

6 

U 

12 

Oklahoma _ 

0 

0 

0 

5 

4 

7 

3 

22 

3 

2 

8 

3 

2 

9 

Tecraa *_ __ 

0 

4 

8 

10 

22 

41 

8 

18 

16 

26 

MOUNTAIN 






Mnntena.t 

0 

0 


10 

n 

11 

8 

0 

2 

8 

1 

0 

0 

0 

Trtfthni 

0 

0 


0 

HO 

0 

1 

0 

0 

n 

Wyoming • _ . 

0 

0 


2 

13 

9 


24 

37 

15 

14 

15 

0 

Q 

4 

Q 

A 

0 

Colorado * 

0 

0 


22 

4 

9 

4 

2 

u 

1 

New Mexico®-.. 

1 

0 


7 

0 

j 

9 

2 

0 

4 

Arizona___ 

0 

3 


0 

M 

0 

1 

0 


2 

9 

2 

0 

Utah »«« _ 

0 

0 

0 

7 

4 

0 

Q 

9 

PAGcno 









A 


Washington _ 

28 

0 

0 

0 

23 

11 

111 

26 

14 

123 

26 

22 

164 

Q 

1 

4 

2 

81 


Oregon ___ 

0 

0 

Q 

A 


2 

0 

1 

Oalifomia ®............ 

18 

4 

4 

1 

16 

16 

10 

0 

9 







Total_ 


m 

HI 

8,099 

2,245 


62 

ooa 

01R 

jUPfajH 


221 


nny 

HU 




^xo 

hUimI 



Sgwaaka 

602 

868 

1 806 

107,264 

100,053 

149,164 

teoT 

7 fi7A 

A fiOfl 

2,08^ 

2,941 

^041 




oVo 


See footnotes at end of table. 
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June 14,1940 


Telegraphic morUdity reports from State health oficers for the week ended June 8, 
1940, and comparison with corresponding week of 19S0 and 6-year median —Con. 


Whooping congh 


Whooping cough 



Minnesota_ 

Iowa_—. 

Missouri.. 

North Dakota- 

South Dakota 

Nebraska_ 

Kansas.............. 

80. ATL 

Delaware *. 

Maryland > *. 

Dist. of Ool.i.__ 

Virginia. 

West Virginia •_ 

Nortii Oarolina..... 
South Oarolina <_ 


1 Now York City only. 

* Rocky Motintain enwttod fever, week ended June 8,1940, 25 cases, as follows: New Jersey. 1; Pennsyl¬ 
vania, 1; Illinois, 1; Delaware, 3; Maryhtnd, 5; District of Oolumbia, 1; Montana, 1; Idaho, 1; Wyoming, 7i 
Colorado. 2; Utah, 1; Oregon, 2, 

»Period ended earlier than Saturday. 

< Typhus fever, week ended June B, 1040, 25 cases, as follows: South Oarolina, 8; Georgia, 8; Plorlda, Ir 
Alabama, 2; lioulsiana, 2; Texas, 8; California, 1. Information has been received that diagnosis was chanm 
on 1 case reported as typhus fever In Oklahoma for the week ended Juno 1 and published in tlio X^ubllo 
Health Reports of Juno 7,1940, p. 1049. 

»Colorado tick fever, week ended June R, 1040,9 cases, as follows: Colorado, 7; Uttih, 2. 

> Only 1 case of meningococcus meningitis ocourn'd in New Mexioo for the week ended May 18,104(k 
instead of 19 cases, as published in the Public Health Reports of May 24, p. 946. 











































































June 14,1940 
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PLAGUE INFECTION IN FLEAS AND GROUND SQUIRRELS IN 
WASHINGTON 

IN PLEAS PBOM GEOTTND SQUIEBBLS IN LINCOLN COUNTY 

Under dates of May 28 and 29, 1940, Surgeon L. B. Byington 
reported plague infection proved in a pool of 105 fleas from 21 ground 
squirrels ((7. washingtonx), and in a pool of 159 fleas from 29 ground 
squirrels of the same species, shot May 14 on 2 ranches 12 and 14 
miles east of Odessa, Lancoln County, Wash. 

IN PLEAS ANn GROUND SQUIRREL IN SPOKANE COUNTY 

Under dates of May 27 and 29, 1940, Surgeon L. B. Byington re* 
ported plague infection proved in tissue and in a pool of 86 floas from 1 
ground squirrel {0. cohmUamis), found dead May 21 in Turnbull 
Slough Game Refuge, near Cheney, and in a pool of 72 floas from 21 
ground squirrels of the same species shot May 21 on a ranch 5 miles 
east of Cheney, Spokane County, Wash. 



SUMMARY OF MONTHLY REPORTS FROM STATES 



tve of New Yoik City. 










































Cases reported for {he quarter January’-March 1940 —Continued 
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Ive ol New Ywk City. * Heports for January and February only. 

















































































Cases reported for the quarter January-^Mareh 1940 —Continued 


June 14,1940 
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> Beports for January and February only. * 4 cases of Infantile tetanus Indudod. 
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June 14,1940 


WEEKLY REPORTS FROM CITIES 

City reports for week ended May 1940 

This toble summorlzcs the reports rooolvod weekly from a solcetj'rt list of 140 cities for the purtwao of 
showing a cross section of the current urban incidence of the communieublo diseusi^H list'^d in tho tnblo. 



DIplv 

Induonza 


Pnon- 

flenr- 

Ipt 


Tuber- 

Ty. 

phohl 

fpv«»r 

CObCS 

Whoop¬ 

ing 

cough 

casus 

Deaths, 

all 

causes 

State and city 





pox 

cases 

culosLs 

deaths 

therla 

coses 

Cases 

Deaths 


monia 

deaths 

fever 

cases 

Data for 90 cities: 


C7 

ai 

(1,884 

8,838 


1,828 






S-year avorago.. 
Current week L 

1S5 

500 

20 

801 

29 

1,223 

1,065 


70 

44 

12 

807 

1,949 

0 

857 

13 





Maine: 













0 


0 

114 

4 

0 

0 

0 

0 

2 

28 

New Hampshire: 











Pnnnnfd 

0 


0 

0 

1 

0 

0 

1 

0 

0 

16 

14 

Manchester 

0 


0 

0 

0 

0 

0 

0 

0 

0 

Nashua......... 

0 


0 

1 

2 

0 

0 

0 

0 

0 

7 

Vermont: 
























Burlington. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

Hf it land_ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

6 

Massachusetts: 





17 







Boston. 

0 


0 

209 

54 

0 

8 

0 

78 

184 

Fall River- 

0 


0 

03 

2 

1 

0 

1 

0 

5 

80 

Springfield. 

Worcester- 

0 

4 


0 

0 

1 

75 

1 

a 

7 

9 

0 

0 

4 

0 

0 

0 

5 

0 

28 

48 

Rhode Island: 












^^wtueket. 

Providence- 

0 


0 

0 

0 

0 

0 

0 

0 

0 

11 

0 

1 

0 

147 

1 

4 

0 

1 

0 

7 

63 

Oonneetiout: 












Bricb'orwrt. 

0 


0 

1 

1 

4 

0 

0 

0 

1 

21 

Wnrf.fnrd-- _ 

0 


0 

1 

3 

6 

0 

1 

0 

4 

28 

40 

New Haven.... 

0 

1 

0 

0 

1 

8 

0 

1 

0 

2 

New York: 












BulTalft 

0 


0 

1 

5 

20 

0 

4 

0 

7 

138 

1,481 

Now York- 

19 

r 

0 

837 

74 

632 

0 

67 

2 

81 

Rochester.. .. 

0 

i 

0 

4 

8 

13 

0 

0 

0 

10 

14 

08 

50 

Syracuse_ 

0 


0 

0 

1 1 

7 

0 

1 

0 

New Jersey: 










Cauidon—.... 

2 

_ 

0 

0 

1 1 

15 

0 

3 

0 

1 

24 

Newark........ 

0 

2 

0 

508 

7 

22 

0 

8 

0 

20 

123 

TrAnf:nn_ ^_ _ 

0 


0 

0 

1 


0 

1 

0 

a 

32 

Pennsylvania: 












Philadelphia... 

1 

2 

I 

171 

16 

125 

0 

36 

1 

84 

491 

Pittsburgh. 

4 


2 

3 

4 

27 

0 

2 

1 

10 

159 

Reading_—. 

0 


0 

X 

1 

0 

0 

0 

0 

12 

0 

20 

Sei^ton- 

0 



0 


1 

0 


0 

Ohio: 












Cincinnati.._ 

2 


0 

1 

7 

17 

0 

7 

1 

36 

122 

Clovdand_... 

0 

7 

0 

5 

9 

61 

0 

11 

0 

42 

178 

Columbus...... 

1 


0 

0 

4 

13 

0 

1 

0 

5 

85 

Toledo_—. 

0 


0 

3 

4 

50 

0 

5 

0 

5 

1 63 

Indiana: 










A.n(lAr!kon - 

0 


0 

0 

0 

0 

1 

0 

0 

0 

8 

Fort Wayne..— 

1 


1 

5 

4 

0 

0 

2 

0 

4 

33 

Indlamvpolis_ 

0 


0 

1 

8 

23 

0 

4 

0 

13 

101 

Munelo _ 

0 


0 

0 

8 

0 

0 

1 

0 

0 

16 

12 

South Bond.... 
Terre Haute.... 

0 


0 

0 

8 

0 

0 

0 

0 

1 


Illinois: 












nhieftflro _ 

7 


0 

OK 

88 

518 

0 

3K 

0 

82 

745 

7 

Elgin- 

0 


0 

1 

1 

0 

0 

0 

0 

1 

Molinft _ 

0 


0 

5 

0 

2 

0 

0 

0 

0 

7 

SprlngAeld. 

Miohigan: 

1 


0 

2 

0 

8 

0 

0 

0 

0 

22 

Detroit__ 












Flint . . 

0 


0 

5 

2 


0 

0 

0 

8 

23 

Grand Rapids.. 
Wisconsin: 

0 


0 

10 

1 

8 

0 

0 

0 

19 

24 

Kenoshft- „ _ 

0 


0 

89 

0 

1 

0 

0 

0 

1 

6 

Mftdlson 

0 


0 

10 

0 

0 

0 

0 

0 

4 

11 

MUmukeo—_ 

0 


0 

109 

8 

28 

0 

5 

0 

4 

116 

Racine 

0 


0 

1 

0 

2 

0 

0 

0 

1 

20 

Superior_ 

0 


0 

68 

0 

1 

0 

0 

0 

1 

6 


^Xigoies for Borro, Tene Haute, and Detroit osilmatod; reports not roooived. 
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City reports for week ended May ^5^ 1940 —Continued 


1 


State and olty 


Dlph- 

therla-j- 

cases caaeg Deaths 


Minnesota: 

Duluth. 

Minneapolis--— 

St. Paul. 

Iowa: 

Cedar Rapids.. 

Davenport. 

Des Moines.... 

Sioux Olty_ 

Waterloo. 

Missouri: 

Kansas City.... 

St. Joseph_ 

St. Louis_ 

North Dakota: 

Fargo.. 

Grand Porks... 

Minot.. 

South Dakota: 

Aberdeen_ 

Nebraska; 

Omaha_ 

Kansas: 

Lawrence_ 

Topeka_ 

Wichita_ 



Delawsure: 

Wilmington- 

Ma]^land: 

Baltimore_ 

Oumberland....! 

Frederick_j 

Dist. of Col.: 

Washington. 
Virglnla: 

Lynchburg— 

Norfolk_ 

Richmond_| 

Roanoke.... 
West Virginia; 
Charleston.. __ 
Huntington—. I 
Wheeline-... 
North Carolma: 
Gastonia— 

Raleigh_ 

Wilnungton. 
W’inston-Saleni. 
South Carolina: 

Charleston_ 

Florence_ 

Greenville— 
Georgia: 

Atlanta_ 

Brunswick. 
Savannah— 
Florida: 

MlamL_ 

Tampa_ 


Kentucky* 

Ashland _ 

Covington_ 

Lexin^n_ 



Knoxville_ 

Memphis_ 

Nashville_ 

Al^ama: 

Birmingham... 

Mobile.. 

Mon^omeiy_ 


ArTransftS * 

Fort Smith_, 

Little Rock_ 

IjOuisiana: 

Lake Charles—. 
New Orleans—, 
Shreveport. I 




Pneu- 

mona 

deaths 

Seax^ 

lot 

fever 

cases 

Small¬ 

pox 

cases 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

fever 

cases 

Whoop¬ 

ing 

cough 

cases 

■ 

Deaths, 

all 

causes 

9 

1 

8 

0 

0 

0 

0 

23 

2 

7 

23 

0 

5 

0 

13 

97 

6 

4 

8 

0 

1 

0 

4 

05 

82 


1 

0 


0 

0 


14 


4 

0 


0 

1 


31 

0 

13 

4 

muQi 

0 

0 

84 

1 


3 

0 


0 

0 


0 


2 

0 


0 

1 


6 

6 

8 

0 

6 

0 

1 

89 

0 

2 

1 

0 

0 

0 

1 

20 

7 

* 

20 

0 

7 

0 

11 

175 

0 


0 

0 

0 

1 

0 

9 

0 


0 

0 


0 

0 


0 


2 

0 


0 

0 


0 

nm 

0 

0 


0 

1 


6 

8 

4 

0 

1 

0 

6 

62 

0 


0 

0 

0 

0 

0 

1 

24 


2 

0 

0 

0 

2 

15 

7 

■ 

8 

0 

0 

0 

7 

24 

0 

2 

2 

0 

1 

0 

2 

24 

8 


11 

0 

14 

0 

92 

221 

0 



0 

0 

0 

0 

14 

0 

■j 

0 

0 

0 

0 

0 

4 

4 

9 

20 

0 

17 

0 

5 

105 

0 

8 

0 

0 

1 

0 

10 

11 

53 

8 

2 

0 

1 

0 

1 

81 

4 

8 

2 

0 

1 

0 

0 

44 

29 

0 

1 

0 

0 

0 

0 

12 

1 

0 

1 

0 

0 



19 

0 


2 

0 


1 



1 


1 

0 


0 



0 


0 

0 


0 



1 

0 

0 

0 

0 

0 


14 

0 

1 

1 

0 

0 

0 


7 

2 

0 

3 

0 

3 

0 


17 

1 

1 

0 

0 

1 

0 


17 

0 

1 

0 

0 

0 

0 


7 

0 

1 

0 

0 

0 

0 


4 

4 

1 

1 

0 

5 

2 

0 

78 


1 

0 

0 

0 

0 

0 

9 

0 

8 

1 

0 

0 

0 

0 

29 

0 


0 

0 

0 

0 

0 

80 

69 

■ 

1 

0 

0 

0 

2 

22 

0 


0 

m 

0 

0 

1 

6 

10 


4 


^■1 

0 

0 

11 

85 

2 

2 

H 


0 

4 

16 

2 

1 

8 



0 

0 

83 

25 

1 

20 

0 

4 

0 

20 

59 

2 

5 

2 

0 

1 

0 

1 

52 

4 

2 

2 

0 

4 

0 

4 

60 

2 


0 

0 

0 

0 

2 

24 

2 

imipm 

0 

0 


0 

0 


0 


1 

0 


0 

0 



6 

1 

0 

1 

0 

1 

7 


0 

0 

0 

0 

0 

0 

8 

1 

12 

5 

0 

13 

2 

51 

116 

0 

2 

0 

0 

1 

0 

oi 

85 
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City reports for week ended May 26, 1940 —Contiiiuod 


June 14,1040 


Diph¬ 

theria 

Influenza 

MO«r 

sh^s 

costas 

Pnou- 

monla 

deatlis 

Scar- 

lot 

fovor 

cas(^ 

Small¬ 

pox 

COSOS 

Tuber- 

calosih 

dcotks 

i 

Whoop- 

Iim 

cough 

cases 

■ 

cases 

Oases 


0 


■ 

0 


8 

3 

0 

0 

1 

0 

30 

0 


0 

807 

1 


3 


3 

0 

2fi 

C5 

0 


0 

0 

1 


2 


1 

0 

28 

60 

0 


0 

0 

1 


0 


0 

0 

2 

IS 

2 

_ 

0 

Q 

1 


2 


8 

0 

2 

80 

2 


0 

7 


6 

0 


5 

0 

10 

70 

0 


m 

0 


m 




0 

0 

0 

0 



80 


Bl 

2 



0 

0 

7 

0 



0 



0 



0 

0 

2 




0 


H 

1 


0 

0 

0 

8 

0 


■ 

2 


1 

0 

0 

1 

0 

0 

12 

1 


0 

2 


1 

0 

0 

1 

0 

0 

18 

9 


0 

24 


5 

9 

0 

1 

0 

1 

81 



0 

■I 


0 

2 

0 


0 

0 

7 

2 


0 

■ 


m 

0 

■ 

1 

0 


7 

0 


0 




2 


1 

0 


20 

0 


1 

167 



7 


6 

0 

13 

100 

0 


0 

6 



2 


1 

0 

2 

82 

0 


0 

2 



■ 


1 

0 

1 

87 

1 

1 


82 


Hjri 



6 

1 

11 

100 




1 







0 


1 

6 


21 


7 

m 


22 

1 

w 

833 

1 



0 


1 

■tf 


5 


17 

33 

m 

1 

1 

12 


3 

11 

0 

5 

1 

33 

169 


Meningitis, 

moningocoocus 

Polio- 

mye- 



state and dty 

Moningllls, 

meniugooooeus 

Pollo- 

mvo- 


Oases 

Deaths 

liuiS 

eases 






Oases 

Deaths 

lills 

oases 







Oklahoma: 








0 

2 

0 


Oklahoma Oltv_ 


0 

1 

ppph 


1 

0 

1 

1 Washington: 












Tacoma_ 


0 

0 

8 

pm 

■ 

HI 


0 

Oollfornla: 






■■■ 

1 

Hi 





Ia)S Angelos 


0 

0 

8 


1 

■ 

■1 

«! 


Son Francisco. 

— 

1 

0 

0 


1 

HI 

0 

: 

1 









1 

m 

1 

0 









State and city 


Oklahoma: 

Oklahoma City. 
Texas: 

Dallas.. 

Fort Worth---. 

Galveston.. 

Houston- 

San Antonio_| 

Montana: 

Billings. 

Groat Falls—— 

Helena. 

Missoula- 

Idaho; 

Boise- 

Colorado. 

Colorado 

Springs- 

Denver. 

Pueblo. 

New Mexico: 

Albuquerque— 

Utah: 

Salt Lake City 

Washington: 

Seattle_ 

Spokane- 

Tacoma. 

Oregon; 

Portland. 

Salem—_.... 

California; 

Los Angeles— 
Sacramento— 
San Francisoo. 


State and dty 


New York: 

Bultalo. 

Now York— 
Indiana: 

Indianapolis.. 

Michigan: 

Flint_ 

Louisiana: 

Now Orleans.. 
Shreveport....... 


S!ncephalUi^f epidemic or letharoie^-^Cwfi: Now York, 4; Pueblo, 1: San FJancIaco, 1. 
P^Z/oTra.—Oasos: Athuitu, 3: Mobile, 1; Saoraniento, 1; San Francisco, 2. 

Typhm Now York, A 















































































FOREIGN REPORTS 


CANADA 

Provinces—Cornmwnicable diseases—Week ended May 11, 1940 .— 
During the week ended May 11,1940, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


Disease 

Prince 

Edward 

Island 

Nova 

Sootia 

New 

Bruns¬ 

wick 

Que¬ 

bec 

On¬ 

tario 

Mani¬ 

toba 

Sue* 

katch- 

ewan 

Alber¬ 

ta 

British 

Colum¬ 

bia 

Total 




2 

6 

5 





12 

OhiolfA'n;^T _ “ __ 


1 

1 

254 

434 

■kI 

35 

2 

73 

826 

Tlfpiithoria __ 




12 


4 

1 



17 


4 

2 



21 

1 



9 

37 

Lethargic encephalitis.... 







1 



1 

Measles_ 


4 

1 

135 

475 

1^ 

283 


102 

1,458 

MuTnps 




24 

855 

4 



12 

305 

Pneiimonia_ 


4 



U 

4 

1 


15 

38 

Poliomyelitis_ 





1 

1 

1 



3 

8(*a.rl<»t fovor ^ 


3 

2 


137 

8 

6 

17 

6 

809 

T^'iiberciilosis_ 

2 

2 

13 

86 

85 

25 

1 



164 

Typhoid and paraty- 
pnoid fever_ 



8 


5 

1 

1 



10 

Wnooping cough_i 


mi 

2 


01 


28 

6 

28 

807 


ITALY 

Comm'unicable diseases—4 weeks ended Feirvary 26, IO 4 O .—^During 
the 4 weeks ended February 25, 1940, cases of certain communicable 
diseases were reported in Italy as follows: 


Tan. 29- 
Fob. 4 

Fob. 6-11 



U 

6 

8 

6 

57 

82 

71 

72 

820 

330 

808 

439 

630 

652 

cos 

629 

8 

13 

12 

1 

17 

21 

15 

29 

34 


1 

2 

1,862 

1 

1,116 

1.246 

1,S23 

346 

411 

479 

409 

49 

2 

45 

33 

1 

83 

18 

12 

17 

.. 

21 

22 

16 

25 

212 

187 

232 

236 

209 

224 

193 


67 

84 

73 


410 

875 

841 

853 


Disease 


Anthrax.. 

Cerebrospi^ meningitis... 

Chlcfeenpox. 

Biphthola. 

Dysentery tooeblc). 

Disnsentery u>aoillary) ____ 

Hookworm disease_ I_ 

Lethargic encephalitis_ 

Measles... 

Mumps.. 

Paratyphoid fever_ 

Pellagra. 

Poliomyelitis.. 


Puerperal fever- 

Scarlet fever.. 


_ , phoid fever_ 

TJnaulant fever_ 

Whooping cough.. 


( 1102 ) 
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JAMAICA 

Communicable diseases—4 'o^eehs ended May 11, 1940. —Durinj}; tbo 
4 weeks ended May 11, 1940, cases of certain oommimicoble dis('«ses 
were reported in Kingston, Jamaica, and in the island outside of 
Kingston, as follows: 


Disease 

Kingston 

Other 

localities 

Disease 

Kingston 

other 
loculi t les 

ChlctPTip<^7f -_-_-_ 

2 

27 

rollomyelitls ___ 

mm 


Diphtheria----—————- 

4 

3 

Put‘riic*rtil a4‘i)sls_ 

wmmm 


Dysentfry _ -_ 

4 

13 

Tuborculrisls... 

mmm 


JJfyg^polfla _ 

1 

1 

Typhoid fever_ 



Leprosy. 


2 



■ 


SWEDEN 

Notifiable diseases—March 1940. —During the month of March 
1940, cases of certain notifiable diseases were reported iu Sweden as 
follows: 


Disease 

Cases 

Disclose 

Cusps 


4 

Scarlet fpv<*r—_ 

3,020 

20 

PhihtheAft__ 

20 

Syphilis __ __ _ 

Epidemic cn^phelitls __ .. 

1 

Tvphnhl fever_ .t- n„r 

11 

_ ___-_—_ 

073 

ITndlllUnl. foyer_-™nr--rr. - 

0 

Paratyphoid fever—_ 

4 

Weil’s disuse_ 

r 

PoliomyeUtls--- 

13 




YUGOSLAVIA 


Communicable diseases—4 '^ecks ended April 21,1940. —^During the 4 
weeks ended April 21, 1940, certain communicable diseases wcto 
reported in Yugoslavia as follows: 


PlfK'OfiO 

Cases 

Deaths 


10 

3 

OoTphrospinul niopjlngltis-— —— 

700 

lOH 

l)iph*hprlt\ pfid owuip _.--r—,_ 

433 

C2 

3)ys(» tory ___ 

H 

1 

KneP* inlltia____ 

2 

2 

Mry. ____ 

171 

0 

Favw - T- -r-___—-_-__ 

4 






DiSft&.so 


Cas<\s 




rnmlyphoifl fovor 

roliMinyoUtlB. 

Soturloi fev(*r - 

. 

TetanuH 
Tyi>lw>i(l fovor 
Typhuafiwor. - 


7 

8 

m 

« 

27 

132 

fiS 



REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FPWER RECEIVED DURING THE CURRENT WEEK 
NOTB.—A cumulative rIvIiik current Infuntmtlon rcyardltig the world provahmeo of <iuaraiitinal)lo 

dlsoaaos appoar<^d In tUo rtmijc Uraltii Ubpohth of May 31, 1040, pii(9‘S KKK) 1002. A Hltnfltir table will 
appear in future Ibbucs of the X^uhlic Uraltix lUcrouTa lor the loHt Friday of uach month. 

Plasfue 

Bdgian Congo — Tehemba. —^During tho wook on<lo<l May 4, 1940, 4 
fatal oaHos of plague were reported in Tehemba, Belgian Congo. 

United States — Washington. —report of plague iufee.lion in Lincoln 
County and Spokane County, W«ishington, appi'ars on page 1094 of 
this issue of Public Hhalxu lijuieoin's. 
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DEDICATION OF THE NEW BOSTON MARINE HOSPITAL 

The dedication of the new marine hospital at Boston, Mass., on 
Juno 6,1940, was a significant milestone in the history of the Public 
Health Service. It was significant for many reasons. The medical 
and hospital care of American merchant seamen was the first (and long 
the only) function of the Service; the first treatment furnished sea¬ 
men under the authority of the act of 1798 was given in Boston in 
1799; the first permanent marine hospital built by tire Federal Gov¬ 
ernment was that oroctod in Boston (Charlestown); and, of especial 
interest today, the marine hospital service may well be considered the 
first compulsory hospital insurairce plan adopted in America. It is of 
interest to note that the Boston Marine Hospital is also the oldest 
hospital in Massachusetts, and believed to be the fourth oldest in the 
United States. 

The first marine hospital erected in Boston was built m 1803, on 6 
acres of land in Charlestown, and was occupied early in 1804. This 
hospital cared for tlio sick and wounded officers and members of the 
crew of Hie frigate Gonstituiion and prisoners from the OuerrUre after 
their engagement in what now may modestly bo termed the slight 
unpleasantness of 1812. Before tins hospital building was made 
available, mediod and hospital care was provided seamen in a tem¬ 
porary building, the barracks at Fort Independence, Castle Island. 

With the increase in shipping activities at Massachusetts ports, 
and the resultant increase in Hie number of seamen employed, in¬ 
creased bed capacity and improved facilities became necessary from 
time to time, which wore provided by successively laager bifildings 
occupied in 1827 and 1800. The present new building was occupied 
on June 1,1940. 

The principal address at the dedication ceremony was made by 
Federal Security Administrator Paul V. McNutt, whose remarks are 
printed in full elsewhere in tliis issue. Mr. McNutt pointed out that 

2203S3'—40-(1105) 



Tone 21,1S40 


1106 


the act of 1798, providing medical and hospital care for sick and dis¬ 
abled merchant seamen, a group in especial need of such services, 
was one of the first acts of our young Federal Government which recog¬ 
nized its responsibility for the welfare of the people; and that in this 
work the present Federal security program actually had its roots in 
the very beginning of our Government. He referred to the hospital 
building as the visible embodiment of democracy, and stated that it 
represents the solicitude of the Government for the sick and is a 
tangible “reassurance that the individual citizen is stiU the first con¬ 
cern of the Nation.” 

Suigeon General Pairan reviewed the history and progress of the 
marine hospitals, summarized his expectations regarding new hospitals, 
and spoke of the new program for providing hospitals in needy rural 
areas, the bill for which is now before Congress. 

Assistant Surgeon General S. L. Christian, Chief of the Division of 
Marine Hospitals and Belief, commended the work of the staff, attend¬ 
ants, and others concerned with the task of preparation for the opening 
of and the transfer to the new building, expressed appreciation of Con¬ 
gressional action in making funds avsuQlable for the much needed new 
facilities, and thanked the architects and construction experts who 
designed and built the hospital. 

The principal speaker at the luncheon held in connection with the 
dedicatory exercises was Dr. Kogor 1. Lee, professor of public health 
at Harvard University and a member of the National Advisory Health 
Council. In speaking of the need for continued progress. Doctor Loo 
said that a hospital is never actually completed, either physically or 
spirtually, even though “you have moved in.” Not only must the 
ph3^ical walls and equipment bo changed, but tho mental walls must 
bo changed as well. “Tho succession of five marine hospitals at 
Boston,* ” he said, “was evidence that tho marine hospital system of 
the Public Health Service has been keeping abreast of progress.” 

A personal cormection with the past was provided at the dedication 
in the presence of Col. David Townsend, tho great-grandson of tho 
third commanding officer of the first marine hospital constructed at 
Boston, Dr. David Townsend. Dr. Townsend succeeded Dr. Ben¬ 
jamin Waterhouse in 1809 and served as medical officer in charge 
until his death in 1829. 

The new hospital is located on a site of approximately 13 acres on 
Warren Street (No. 77), near Commonwealth Avenue. It is of 
modified Georgian style of architecture, of red brick and brown 
limestone construction, and has a bed capacity of 360. On tho site 
are also ample quarters for medical officers, nurses, and attendants, 

1 Oonntmg tho barraefeb at Castle Island which were used for the first or tomponury hospllal before the 
first pennanont marine hospital was built Counting ^1 buildings used in Boston for tho martoo hospital, 
the present bnildmg is the sixth, as a rented building in Charlestown was used from 1$25 to 1827, 
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RULES AND ORDERS 

OP THE 

United States Marine Hospital 

ESTABLISHED AT CHARLESTOWN 


ABTiaxi 

The OVERSLER or steward u to »through 
all the wards m the morning before the Physician viiFu 
them, to see that the men lutve washed their hands and 
faces, and that nothing offensive be left m the rooms, 
and he u to TO again through the wvds belorc bed time 
to see that all the mtientt Im in the house, and that none 
remain in u that do not belong to ir 

ARTlCUn 

Every patient is to retire to rest on or beloie nine 
odock m the winter months, and by ten m the sum- 
hier, and no lighu are to be allowed or fire kept up 
after that period, unless some special case should re 
quire ir 

ARTlOvm 

Ever^ patient In (he house is enjoined to pi> strict 
obedience to the orders of th• Steward or Ovencir ind 
should any patient think him eif at any time aggncicd 
he has the Lbeny of appealing to the Phjsician 

ARITOEIV 

Every panent ii to be shaved every Sunday and Wed 
netday, and shined every Sunday, and ofnner iFc m 
venient, and be u to wash his face and hands and comb 
hu head every day, if his case and urcumstances will 
admit of It 

ARTICLE \ 

Every pauent u forbidden to spit on the floor or 
heanh, or wnte on the walls, or mark, the wood work 
or drive nails m either 

Aim^ VL 

If any man peninaciously disobeys the orders of the 
Physicians or oveeseers, or gets drunk, oi commiu not 
or is found guilty of theft, he forfeits the pnvilege ot 
the hospital and shall be dismissed 

ARTICLE vn 

Ko panent u allowed to go to Boston or to any dist¬ 
ance from the hospital without pcnnisston from the 
Phyiicun, or Overseei, or house pupil 

ARTICLE m 

If any patient be found to throw away hu medidne, 
or feign complaints, or who wilfully do« any thing to 
impede his cure, he shall, upon conviction ihereor be 
diimuied 

ARTICLE IX 

No person it allowed to play cards or any othet game 
of hiaard lor money dnnk or any other amcle 

All gTmes ot amiitement, accompanied with noue 
nre ioibulden is Uiey duiurb the sick 


ARTICU: ' 

Wlnitver piticnt be out ot the Iwusc all night with¬ 
out pcrmittion Irom the Phyiicim or Oeerseer u ftom 
tliat time dismused 

article 1\ 

All the patients sHaII be m then own vnrdt, ud 
placet when the Pb/sieian it uidy to vitit them, ot 
which they will be notihed by the ringing ot the bell 


ARTICU I 

MIRSFS—^rc to sec that the ponentt be neat and 
clean at the nature of their eaut will admit 1 hey are 
to tee panieuUrly at to the cleanlineit ot the bed and 
kdehuhs They ire to kc that the wards be kept ex¬ 
tremely clean and thaf they be aired by keeping the 
wind wt and diors open in fair wiuher a longer or 
shorter time is the weather may admit And they ire 
ti tee tint no nattineit ot any kind be thrown out ot the 
windows or duort 

ARTiar n 

Thenuisct male or female are upon no pretrnre 
to iliei the diet ordered bi the Physician nor to sillier 
the paticntt to use any other diet than what is allowed 
t > iKe hospital nor are they to permit tpmtoua liquors 
ot an> kind to be brought into the waids, except wliit is 
directed by the Phy eian 1 hey are to attend to the 
paiticiilar di^sts ind erasings of the sick, and repon 
them to the Imysicnn 


ARTICU m 

Tlic effects of men, who die in the hospital are to be 
locked up and icpoited at soon at may be to the Phytt* 
cian and it any nurse, attendant, or any other person, 
should take away or conceal anyamcle belonguig to sU( h 
os die ID the hospital, their came shall be cqiorted to the 

ARTKU IV 

The houn for idmittion ot panenii are Ix-nreen to 
and IS but should any that ire 1 ime or we ik prtM t 
themselves betore or after that time, the liouie pupil, 
orthcoveneer or the head nurti nayjreceivt them, and 
give them such imrlei of food only ai are illow^ in 
the ^ ^ t until the Physician lec them ——No person 
can be admitted into the hospital with the itch, or any 
other mteeiioui dis irder, the venereal excepted 

ARncu V 


No Seaman can be admitted into the hospital with¬ 
out t written ceruficate from the Custom House, that he 
hu paid hospital meney 


A 




/ yra/ 


APRIL laoe 




iacsumle of the ‘*Rulefa and Ortiors’* of the Boston Mumt Jlospilil Uiciftod bj Bonjiiimn 

“W dterhouse in ihOS 



1107 


June 21,1040 


laundry, storage facilities, powerhouse, garage, and machine shop. 
The hospital building has an auditorium with a seating capacity of 
300, modern in acoustic construction, and has a stage and dressing room 
facilities. The auditorium will bo available for medical mootings, 
including those of the local medical society, and for the recreation and 
entertainment of ambulant patients. 

The equipment is tlie best and most modern avmlablo, not elaborate 
or ostentatious, but of suitable quality for the best care of both bed 
and ambulant patients. 

The staff and personnel of the old hospital wore transferred in a 
body, and wiU bo augmented as required in the future. 


an address by the honorable PAUL V. McNUTT, 
FEDERAL SECURITY ADMINISTRATOR, AT THE DEDICA¬ 
TION OF THE U. S. MARINE HOSPITAL, BOSTON, MASS., 
JUNE 6, 1940 

It is reassuring to be in Boston again. In these troubled times 
Boston, the ora<llo of Anu'riean liberty, gains an added significance 
and a heighten('d ])lace in our affections. 

Every American city has its special appeal. Each one has the 
characteristics of its region and the peculiar qualities of the people 
who made it and now live in it. But all over our countiy, in every 
city and handet in the land, Boston holds a place of its own, miique 
and unchallenged. It means something to all of us because some¬ 
thing of oxir mots are buried here. It is good to remember that the 
“tea party” dul take place; that Paxil Revere took his famous ride; 
that embatth'd farnu'i's fought at Lexington. 

Wlieu 1 walked across tlie (Jommon this morning, I felt a certain 
security of spirit that conu's from the knowledge of a great fighting 
tradition, of a great <‘ultiire, of achievement in all the arts, in science, 
in medicine—a mm of communion with groat men of tlie past and 
a realization of its gnuit citizens of today in evexy walk of life. 

Boston is American in the true sense. It is tlie melting pot qxiite 
as much as other cities in the East, and in the Far West and tlxe 
Middle West. It has di'monstratod the truth of what men are 
fighting for in Europe: That people of many origins can live together 
in peace, trusting each other in the fundamentals. 

Yes, it is good to bo back. And I am happy that the occasion 
which brings mo is the dedication of this Public Health Service 
marine hospital, the first to bo established in the Federal Government’s 
first program for human welfare and the last of tho 26 mariuo hospitals 
to bo robxiill on modem lines. 
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When the President created the Federal Security Agency last 
July, pursuant to the Reorganization Act, ho sought, in the modem 
trend of government administration, to group together agencies 
having related functions. Why the Public Health Service had boon 
in the Treasury was a question hard to answer since the reason had 
long been forgotten. 

When the Service was first established, it was an agency to furnish 
medical service and hospital care to sick and injured seamen from 
American vessels. The collectors of customs were the business agents 
of the hospitals. They handled the money and paid the bills. As the 
collectors of customs came under the Treasury Department, so did 
the marine hospitals. But over a half century ago the collectors of 
customs ceased to be the business agents of the hospitals. Since 
that time. Congress has expanded the hospital service to include 
many duties much more closely related to the work of the Federal 
Security Agency than to that of the Treasury Department. 

The history of the Public Health Service makes us realize that the 
great Federal security program, administered by the Federal Security 
Agency, had roots in the beginniags of our Government. The main 
function of the Public Health Service for so many years, namely, 
the medical care of sick and injured seamen, was one of the first acts 
of our young Federal Government in recognition of its responsibility 
for the welfare of our people. 

This program has been extended both in concept and function until 
today the citizens of our democracy have charged their Government 
with responsibility for many functions in the service of mankind of 
which the founding fathers never dreamed in our frontier years. 
The Public Health Service has evolved from a hospital service for 
one small group into our first-lino defense for the promotion and 
preservation of the health of all the people. 

Each of the other units of the Federal Security Agency also touches 
millions of Americans. The Social Security Boar(l roaclu'S with its 
two big insurance features, unemployment compensation and old-age 
insurance, 50 millions of people, and its public-assistance programs 
serve many additional millions among the needy aged, dependent 
children, and the blind. 

The National Youth Administration and the Civilian Conserva¬ 
tion Corps have as their primary responsibility the conservation of 
the health and morale of om young people, with emphasis upon train- 
mg them for self-supporting, intelligent citizenship. The Ofl&ce of 
Education is our third instrument to help American youth. Through 
its advisory services to the schools and its vocation^ education and 
rehabilitation program it reaches almost every community in the 
Union. 



1109 


Janeia, 1S40 


Tho present grouping of these agencies under one administrative 
unit, the Federal Security Agency, is a visible sign of our realization 
that all tho services designed to “promote the general welfare" are 
interdependent, one upon the other, and that only with close coopera¬ 
tion can these services be integrated into an effective program. The 
problems of human welfare wluch our democracy seeks to solve through 
those services have common causes, common moans of solution, and 
a common objective, namely, to prove that a democracy can and will 
function for tho protection and the promotion of its hiunan resources. 

The oldest member of the Federal Security Agency family is the 
Public Health Service. The story of its origin, its growth, and 
achievement is well known to this audience. To me it is of much 
interest and significance, for if one desires to servo in furthering the 
objectives of an undertaking, one must know its past and the reason for 
its beginning. 

Tho active life of tho Service began in tho first Boston Marine 
Hospital. That story has been admirably told for all of us here today 
by Doctor Trask in the little booklet which commemorates tliis 
occasion. To him wo pay tribute not only for his achievements as 
physician and hospital administrator, but also for his interest and 
ability as an historian. Ilis chronicle of the past meets the true tost 
of history. It creates a desire to visit the Boston Marine Society 
and talk with tho ships’ captains who are today carrying on the work 
of an oi^anization nearly two centuries old, to visit Fort Independence, 
site of the first Boston Marino Hospital, and tho grave in King’s 
Chapel churchyard of Doctor Welsh, and many other points of 
interest which illuminate the past. 

Those tlmigs omich our understanding of tho tradition of service 
which oven today itrspires tho work of tho Public Health Service. As 
wo survey tho years of life of tho Sorvico, wo arc forcibly impressed 
with its role as the searcher, the demonstrator, and the loader in the 
forward advance of public hoalUi. Its work has boon and will con- 
tinuo to bo tho search for now and better ways of dealing with prob- 
lonxs affecting tho people’s health, a demonstration of their most 
offoctivo uso and an example of tliat uso. 

That role has boon maintained continuously since the very day when 
this old marine hospital first opened its doors. It was the first hos¬ 
pital in Boston, tho fourth in the Nation. Thomas Welsh, first physi- 
cianin charge, hadlittle to guide him in his task of oiganizing and creat¬ 
ing a general hospital. Within a few years, with the aid of Benjamin 
Waterhouse, also an outstanding figure in tho history of American 
medicine, this institution became a demonstration of what constitutes 
a good hospital and good hospital practice. In its early days, too, the 
hospital took its place in tho evolution of American medical education. 
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It became the ‘teaching hospital” of the Harvard Medical School and 
remained so for a number of years. 

From those begmnings there has descended in the Public Health 
Service a long Ime of important ^^demonstrations” in the wider fields 
of scientific research, quarantine procedure, epidemiology, and public 
health control and administration. It is the desire of all of us that in 
this role of demonstration and leadership the Public Health Service 
may continue to make significant contributions, not only in research 
and public health practice, but in medical practice as well. And our 
hopes for this new hospital in Boston beget the thought that here, in 
the years ahead, we may so effectively put to work the newer knowledge 
in medicine as to present within these walls an inspiring example 
of modem science at its peak of swift and eflBicient relief of human 
suffering. 

This hope goes beyond the desire to ease immediate pain. Wo like 
to think that the day will come when this hospital is notsimply a place 
to which its beneficiaries resort in emergencies, but a port of call for 
the prevention of future illness, a harbor from which the patient goes 
refreshed both in body and in spirit, better able to meet his world and 
the people and conditions which form it. 

This hope is strengthened by consideration of some of the miracles 
of modern medical science. For example, in the recent use of chemo¬ 
therapy for infectious diseases, we are witnessing one of the most 
remarkable developments in the history of medicine. We remember 
also that man suffers not from infectious disease alone. Ho is an 
organism both ruled and tyrannized by his emotions. Tho emotional 
factors in disease are also being recognized and studied as of great 
importance, especially in the treatment of tho moro chronic and 
debilitating conditions. 

Man is not to be considered a physical body with a separate mind, 
but rather as a complete and indivisible being. Wlxen he is ill, tho 
whole organism is iU. Consideration of tho patient's feelings, anxie¬ 
ties, and fears, of the causes of these emotions, and their alleviation 
in the treatment of his illness are also among the important advances 
in medicine. So we find that, in the modem hospital, increasing 
emphasis is being placed upon the personal relationships between tho 
patient and those who care for him, upon the kindliness of his recep¬ 
tion when the patient enters its doors, upon allaying unnecessary fear 
and apprehension, and upon obtaining from him the invaluable coop¬ 
eration in recovery that comes from his confidence in physician and 
nurse and in their sympathetic and intelligent imderstanding of his 
individual case. 

We could find no better place for tho fulfillment of this future aim 
than Boston, one of the great medical centers of our coimtry. In this 
setting are some of the oldest and most renowned medical schools in 
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America, leaders m medical research and medical education, distin- 
guislied practiUonors in modicino and public health.—^mcn to whom 
wo owo much of tho progress mado in the ti’oatmont of tho sick, in our 
knowledge of tho causes of disease, and in public health administra¬ 
tion, men who have boon leaders in everything connected with 
American modicino. 

Tho relationship which exists between tho marine hospitals of tho 
Public Health Service and tho medical profession of tho communities 
in which they are established is, and always has boon, intimate and 
cordial. Through tho continued maintonaneo of consultant staffs, 
the hospitals have profited immeasurably by direct contact with 
practicing phjraicians and clinicians. 

It is our hope that this new Boston Marino Hospital will take its 
place and make its contribution in tho medical world of Boston. 
Their interests are identical; their objectives tho same. Their 
programs should bo mutually helpful and complementary. 

As wo meet here today near tho old Boston harbor where once tho 
Constitution, and tho Congress, and tho President —^frigates of our 
young Navy—discharged their wounded to tlxe marine hospital at 
Charlestown, I feel very strongly tho importance of such a relation¬ 
ship. In tho difficult days ahead for this Nation, as wo rise to prd 
democracy for its defense, lot us not for a moment foi'got that wo must 
have both military defense and a prepared people, physically and spirit¬ 
ually able to perform tlieir tasks. 

Without tho leadership and guidance of our medical institutions 
and our men of medicine, without tho cooperation between Govern¬ 
ment and medicine, such as that demonstrated in tho Public Health 
Service hospitals, wo cannot raise this bulwark of human defense. 
Wo cannot bo totally in-epared. 

In a very real sense, this hospital is the visible embodiment of 
democracy. It r(>pres('ntH tho solicitude of the Oovemmont for tho 
sick. It is tangible reassurance that tho individual citizen is still tho 
first concern of tlx* Nation. It somehow reminds us tlmt whatever 
happens clsc'where in thp world, America is one land whore tho ideals 
of humanity and Christian love still pn'vall as tho dominant influenco 
in our national life. 


OCCUPATIONAL LEUKODERMA 

By Louis RonwAnTZ, Midical Director, United fltata Public Health Service, 
Eswabd a, Oiiivi!ia, M. J)., Chicago, and Lmom H. WABiutN, Acting Aseiatant 
Surgeon, United States Public Health Service 

About September lO-OS, tho Negro workers of a largo tannery began 
to complain to tlio managoim'ut Uiat white spots (fig. 1) wore appear¬ 
ing on tlio areas of skin of their forearms and hands which were cov¬ 
ered by tlio rubber gloves furnished for their uso by tho factory. 
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The men. working in the beam house and tan house and the color 
and fat liquor departments were said to be the only ones affected. 
There was itching, and in some cases a mild dermatitis preceding the 
appearance of the depigmentation, but there was no great discomfort 
or any disability. However, the psychological reaction on some of 
the men was bad, and by the early part of 1939 several of tho workers 
had instituted law suits for damages. 

All of the affected workmen wore said to have been wearing a heavy 
gauntlet type of rubber glove having curved fingers, known as a heavy 
acid rubber glove. Up to April 1937 they had boon wearing tho an.mA 
type of glove but with straight fingers. After that time tho manage¬ 
ment furnished them with the curved-fingerod gloves. 

The condition continued to progress so that in some instances most 
of the skin covered by the gloves became depigmonted (fig. 2), while 
in other instances the skin covered by the gauntlet was only spotted 
with areas of leukoderma (fig. 3). A few of the workers also devel¬ 
oped leukoderma on parts of the body not covered by the gauntlets, 
but these parts were all on areas of the body which could have been 
touched by the gloves (fig. 4). Tho hairs in tho loukodermic areas 
were not affected. As a result of these complaints, tho management 
discontinued the use of the curved-fingered glove early iu May 1939 
and consulted the Department of Leather Kesearch of tho University 
of Cincinnati concerning this matter. 

The Leather Research Department referred tho matter to the Sur¬ 
geon General of the United States Public Health Service on May 16, 
1939. About the same time the representatives of tho rubber com¬ 
pany who manufactured the gloves came in person to consult the 
Office of Dermatoses Investigations in regard to the same matter. 
The Office of Dermatoses Investigations then began the investigation 
by first trying to ascertain by correspondence whether similar cases 
had occurred in other tanneries. 

In Jime 1939, one of us (E. A. 0.) was called in by the insurance 
company which carried the insurance of the tannery to see 18 oases 
of a peculiar depigmentation occurring among a group of Negroes and 
Mexicans workhig in the tannery. 

A few days later a letter was received by the Office of Dermatoses 
Investi^tions from another tannery stating that some of their colored 
and white workers had depigmentation of tho skin of tho hands and 
forearms involving the areas covered by their rubber gauntlets, and 
Mking whether this office had any reports of a similar condition. 
Smee these first two reports, we have received letters reporting tho 
occurrence of Mar cases in other industries located in various 
parts of the United States where rubber gloves of the «n.mA manufac¬ 
ture were worn. 
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The cities ia which the two tanneries are located were visited and 
an active investigation was begun. 

In the first tannery all the workers were examined, and it was 
found that out of about 600 employees only 48 wore the suspected 
rubber gloves. Theao 48 wore all employed in 4 departments of the 
tannery. The total number of workers in those 4 departments was 
88. Of the 48 who wore the gloves, 25, or 52 percent, had developed 
leukoderma. Of the 11 workera in tho tan house, 10 wore rubber 
gloves and 6 of these developed leukoderma, an incidence of 60 percent. 
Of the 4 workers m tho hand finishing department, 2 wore rubber 
gloves and both of those developed leukoderma. Of tlio 16 workers 
in the color and fat liquor department, 13 wore tho gloves and 7 of 
those developed leukoderma, an incidence of 54 percent. Of tho 
67 workers in tho beam house, 22 wore gloves and 9 developed leuko¬ 
derma, an incidence of 41 percent. Tho janitor who wore tho rubber 
gloves while cleaning also developed leukoderma. Sbsty percent of 
the workers affecteil were Negroes, 20 percent were Mexicans, and 
20 percent were white. On tho basis of complexion, 31 percent of 
tho Mexicans wearing the gloves, 29 percent of tho Negroes wearing 
the gloves, and 21 percent of the white Americans wearing tho gloves 
developed leukoderma. 

Tho areas of leukodema showed a flat white in contrast with tho 
dark skin of tlio Negroes; the contrast was not so marked against 
the lighter skin of tin* Mexicans; and in tho case of tho white Ameri¬ 
cans the leukoderma was noticed only in tho summer when tho skin 
covered by the gloves failed to tan. 

At the time of our examination there wore no signs of any acute 
or chronic dermatitis present on any of tho leukodermic areas. In 
some instances the hairs were lost over tho leukodermic areas, in 
others the hairs were short and stubby as if they had been depilated 
and grown back, and in other cases tho hairs were unalfected. In no 
case, however, wore tho hairs depigraented. Tlie loss of hair may not 
necessarily havo been duo to anything in tho glove, since many of 
tho chemicals used in tanning leather ore depilatories and loss of hair 
on tho arms of workers with those chemicals is not uncommon. 

In studyii^? the process of tanning used in this factory, wo learned 
that dimethylamino was used as on unhoiring agent. Since we had 
not previously seen this chemical used os an unhairing agent in tan¬ 
neries, wo at first suspected that tho leukoderma might have boon 
directly or indirectly caused by its action on tho skin. This, howovor, 
we disproved later in our irivcsligation. 

The company ofiicials in tho second lannory stated that their 
workers had nover used tho curved-fingered gauntlols but only tho 
straight-fingered ones; yot some of their workers in tho beam house, 
the tan yax<l, and tho fat liquor departments wore afifocted with louko- 
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derma on areas of skin touched by the straight-fingered gloves. The 
oflicials also stated that there was no dimethylamine used in their 
tannery, the unhairing being done with the usual mixture of lime and 
sodium sulfide. In this tannery 16 workers with leukoderma on parts 
touched by the rubber gloves wore seen. Five of them were white 
workers who stated that they noticed the leukoderma only when the 
warm weather began and the areas touched by the gloves failed to 
tan. The first cases of depigmentation wore called to the attention 
of the management in December 1938. This tannery purchased its 
gloves from the same rubber company as the first tannery. 

Since the workers in this tannery did not at any time use the curved- 
fingered glove, and since they did not use dunetbylamino and yet 
were affected by leukoderma, it now became apparent that dimethyl- 
amine was not the cause of the leukoderma, and that the curved- 
fingered gloves were not the only ones that caused it. 

hi order to see whether workers in other tanneries in which rubber 
gloves manufactured by this company were used had the same con¬ 
dition, we visited a third tannery, the name of which was given to us 
by the jobbers who sold the gloves. In this tannery it was found 
that both the curved- and straight-fingored gloves were used, that 
dimethylamine was not used, and that workers who wore either kind 
of gloves made by this company for any length of time had leukoderma. 

Never before in the history of any of those tanneries had such a 
condition occurred on the skin of the workers. In the Icnowledgo of 
the authors no similar outbreak has been reported in the literature 
before our preliminary report in the Journal of the American Medical 
Association on September 2, 1939. 

In order to ascertain whether the leukoderma duo to wcaiing these 
gloves occurred only in tanneries or whether it occurred in other in¬ 
dustries where the rubber gloves were worn, tho names of vjirious 
manufacturing companies whore those gloves were used were oblained 
from the jobbers, and those factories wore visited. They included 
deoalcomania manufacturers, dectrical apparatus manufacturers, 
meat packing plants, and dectroplating works. In all of them some 
of the workers who wore this particular brand of gloves were found 
to have leukoderma on areas covered by tho irubbor gloves. As in the 
tanneries, the white workers noticed the condition only with tho 
coming of summer when the skin touched by tho rubber gloves failed 
to tan. 

Samples of the gloves causing the leukoderma were obtained and 
taken to the factory of the rubber company which manufactured 
them. They identified the gloves as being what they colled their 
“acid-cured” gloves. The ofiBcials of this company stated that they 
had been making these gloves for many years, but that in September 
1937 they had made a change in the formula, consisting in tho addi- 
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tion of 0.2 percent of an antioxidant,* whioli they said was mono¬ 
benzyl ether of hydroquinono, containing less than 1 percent of un¬ 
changed hydroquinono as an impurity. Based on the amount of 
smoko sheet rubber in the rubber compoimd from which the gloves 
were made, the amount of the antioxidant added to the formula was 
0.5 percent. The formula of the rubbesr glove which caused the 
leukoderma was as follows: 


Smoke sheet rubber-100 parts. 

Chrome yellow-6 parts. 

Whiting-125 parts. 

Cumar-3 parts. 

Stearex beads-10 parts. 

Antioxidant (monobenzyl ether of hydroquinone).0.6 parts.* 

A small amount of soapstone. 


The process of manufacturing the glove is as follows: The in- 
gredients are mixed in a mix mill and roUod into thin sheets. The 
sheets are cut up into small pieces and placed in metal drums con¬ 
taining petroleum naphtha. There are 7 parts of naphtha to 1 part 
of compounded rubber. The drums are revolved for about 48 hours, 
after wluch time the rubber is completely dissolved. The solution is 
then pumped into a storage tank from which it is allowed to run into 
the dipping vats as required. Porcelain forms are dipped into the 
solution in the vats and allowed to remain for a short time. The 
rubber deposited on the forms is then allowed to dry. The forms are 
repeatedly redipped until the desired thickness of rubber is obtained. 
They are allowed to dry and ai-o then cured or vulcanized by immersing 
for about 1 minute in a 4 percent solution of sulfur monochloride in 
benzol. They are again allowed to dry, taken off the forms, turned 
inside out, again put on tlio forms and redippod in the sulfur mono- 
chloride in benzol, so that both sides of the glove may bo cured. 
They are then allowe<l to diy, taken off the forms, and dusted with 
soapstone. 

The heavy acid gauntlets have a chocolate-colored layer incor¬ 
porated betwc'en the inner and ouk'r layers. The chocolate-colored 
layer contains brown oxide of iron instead of chromo yellow. This is 
done because originally the users of the gloves were accustomed to 
wearing a glove having such a chocolate-colored noiddlo layer. All 
the different styles and weights of acid-cured gloves made by this 
rubber company wore made from rubber compound stored in one 
tank and had the same composition. 

All the rubber compound for making acid-cured ^ovos mixed during 
the period from September 1937 to October 1938 contained the anti- 

1 Antioxidanta arc used to rubber to rolard tho agetog or oxidation of tho rubbor, in the course of whioh 
the action of heat, light, and oxidation causes Iho rubber to lose its olastloity, to crack, and to (MflCplor. 
a This CQuals 0.2 percent of antioxidant based on the weight of the glove. 
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oxidant monobenzyl ether of hydroquinone. However, as the large 
storage tank containing the solution of the rubber compound in 
naphtha, to which the new formula was added, was not emptied before 
storage of the now stock began, a considerable time elapsed before 
the rubber compound in the storage tank contained the full strength 
of 0.2 percent of monobenzyl ether of hydroquinone, and it was not 
until some time after October 1938 that the antioxidant had entirely 
disappeared from the rubber compound in the tanks. 

Since it takes a considerable lime after the gloves are manufactured 
for them to be in the hands of the users, it was probably not until 
October or November 1937 that any gloves containing the antioxidant 
were actually being worn. 

In October 1938 the company received a complaint from a factory 
manufacturing gaskets and brake-lining materials, statmg that 10 of 
16 girls wearing the acid-cured gloves were affected with dermatitis. 
As a result of this the antioxidant was withdrawn from the formula. 
Because the new rubber compound was not emptied from the tanks, 
gloves containing some of the antioxidant wore probably still being 
made as late as the early months of 1939 and were being sold to 
workers at an even later date. Sample gloves obtained from the 
jobber late in May 1939 failed to cause leukoderma or patch-test 
reactions on the involved workers. These same worker’s, however, 
showed patch-test reactions to rubber gloves manufactured in 1938. 

Samples of all the ingredients going into the manufactm'o of the 
gloves were obtained from the rubber company. Workers having 
leukoderma were patch tested with those chemicals. Tlio tannery 
first reporting the cases was selected as the place for doing the major 
portion of the patch tests because it had the largest number of cases 
and because the management and the workers showed a willingnoss to 
cooperate. 

Ten workers who had leukoderma wore patch tested with the 
following substances which wont into the manufacluro of the rubber 
gloves: 

1. Chrome yeUow. 

2. Stearex. 

3. Antioxidant. 

4. Whiting. 

5. Soapstone. 

6. Cumar. 

7. The same antioxidant. 

8. Pieces of a new acid-cured rubber glove made by the rubber 
company.* 

The patches were allowed to remain on for 7 days. 

* It was later found that this rubber glovo was manul&ctuted about April 19S0 and thorofore could not hats 
oontamed more than a tiaoe of tho antioxiUaiit. 
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Table 1. — Results of patch tests allowed to remain on the patients* backs i from 
^ July 10 to July 17 
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No. 1, 
ohromo 
yoUow 
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No. 2, 
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Patch No. 8, 
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No. 6, 
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No 8, 
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1 All blank spaces In this tabic represent to&ls m which there wore no bkm reactions and no leukoderma. 

* Lost patch. 

+ and — •=• skin reactions, 

(4-) - leukoderma 

(4-+) (B spioml oi Icukodurma. 

(.) » no loukodonna. 

It will bo noted from table 1 that all of these workers reacted to 
patch No. 3, the antioxidant, and to patch No. 7, also the antioxidant, 
except one (L. V.) who lost the chemical from under patch No. 7, 
There was only one reaction to patch No. 8, rubber glove containing 
only traces of the antioxidant, and one reaction to patch No. 6, cumar. 
There were no reactions under any of the other patches. It is possible 
that the reaction to patch No. 6 was duo to the fact that this worker 
was sensitive to cumar, but since leukoderma later developed at this 
site it is more likely that the patch was accidentally contaminated 
with the antioxi<lant from patch No. 7 at the time of its application. 
On July 24, 1939, or 2 weeks after the patches wore applied, there were 
signs of levikoderma on the antioxidant patch test sites of 5 of the 
workers (fig. 5). On the next inspection, made on January 25, 1940, 
8 of the 10 workers wore seen and 3 of them who had shown no leuko¬ 
derma on July 24 now showed leukoderma at the site of the patch test 
with the antioxidant (fig. 6). Areas of leukoderma produced by the 
patch tost that wore noted on 2 workers at the time of the first inspec¬ 
tion had by this time become repigmentod. There seemed to be no 
definite correlation between the intensity of the skin reaction to the 
antioxidant patch tests and the subsequent development of leuko- 
dcoma. The leukoderma began to develop about 1 week after the 
removal of the patches in the majority of the cases. It reached its 
peak some time between July 24,1939, and January 26,1940, so that by 
January 25, 1940, 2 of the loukodennic patch tost sites had become 
entirely repigmentod and the others showed areas of repigmentation. 
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Repigmentatioa of the skin on the arms first occurred on small sites 
around the hair follicles scattered over the leukodermic area (fig. 7). 
The skin first appeared a light brown color, the color later increasing 
in intensity. The areas of repigmentation spread and coalesced 
(fig- 8). 

According to the manufacturers the antioxidant is monobenzyl 
ether of hydroquinone, containing a fraction of 1 percent of un¬ 
changed hydroquinone as an impurity. It is a light tan-colored pow¬ 
der with an aromatic odor, melting at 116^ to 120® C., and having a 
specific gravity of 1.26. It is very slightly soluble in water, practically 
insoluble in petroleum hydrocarbons, but soluble in benzol and in 
rubber up to 2 percent. It is said to be nontoxic in ordinary handling 
and not to ^'bloom” when used up to 1 percent on the rubber. It is 
nondiscoloring in diffuse daylight and gives a minimum discoloration 
in direct sunlight. For this reason it is recommended by the manu¬ 
facturers for use in white and light-colored rubber goods. 

The workers continued at their occupations while wcai*ing the 
patches and we thought that perhaps some of the chemicals with 
which they worked may have had an influence on the patch tests. 
In order to determine further whether the tanning liquors containing 
these chemicals had some effect on the ingredients in the rubber and 
formed new compounds which may have caused the leukoderma, 
pieces of the rubber glove used for patch test No. 8 wore dipped into 
the various tanning liquors and applied as a patch test on 6 other 
workers affected with leukoderma. 

Patch No. 1 consisted of the rubber dipped in a 1 percent solution of dimethyl" 
amine. (These patch tests were done in the tannery in which the dimethylainine 
was used in conjunction with lime as an unhairing agent.) 

Patch No. 2 consisted of the rubber dipped in the actual unhaixing solution 
consisting of a mixture of dimethylamine and lime. Since this utihairitig solution 
is strongly alkaline and therefore caustic and would cause donnatitis on tlie 
normal skin if applied as a patch test, the alkalinity was reduced to pll 11 by the 
addition of a few drops of sulfuric acid. (It has been found that tho normal skin 
will withstand for 24 hours a patch test with a solution having a pll 11.) 

Patch No. 3 consisted of a piece of the rubber dipped into the taiming solution. 
The tanning solution is a green liquid consisting of about 1.5 percent of chromium 
sulfate and sufficient sulfuric acid to give it a pH of 3.3. 

Patch No. 4 consisted of a piece of tho rubber dipped in tho liquid expressed 
from the leather taken out of the fat liquor drums. This liquor consists of rem¬ 
nants of the various dyes and oils used in the fat liquoring process, and is approxi¬ 
mately neutral in reaction. 

These patches were taken off each day and inspected, romoistenod 
with the liquors, and then reapplied for a total period of 7 days. 
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FiGiiBB 5 ,—^Leukoderma at sites of patch tests with antioxidant pavr der FigItRB 6 —Leukoderma at sites of patch tests w ith antioxidant 
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Table 2 —Results of patch tests allowed to remain on the patients^ hachs from July 
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1 Delayed reactions appearing one week after patches were removed 


It will bo noted that there was no reaction under any of these 
patches at the end of the week. However, 'when the patch test sites 
wore again seen 7 days after removal, one of the workers had a mild 
reaction under each of the 4 patches. This worker was the janitor 
and was not occupationally exposed to any of the tanning solutions, 
although he did have leukoderma caused by wearing the gloves while 
ho was engaged in washing and scrubbing. This worker was either 
sensitive to something in the rubber or to all of the 4 tanning liquors. 
No leulmdcnna developed at the site of these reactions, because, as 
stated before, this rubbcT glove contained only a trace of the anti¬ 
oxidant, This experiment shows that the tanning liquors did not 
act on the otlier chemicals in the rubber gloves in such a way as to 
change thcii* chemical composition and cause leukoderma. 

In order to detenniiie whether acid curing affected the action of 
the antioxidant in causing leukoderma, the rubber company manu¬ 
facturing the gloves compounded a set of samples of the rubber glove 
in the various stages of manufacture. 

Sample No 1 consisted of the antioxidant, 1 part, and smoko shoot rubber, 
100 parts, milled together and rolled into a sheet. 

Sample No. 2 consistocl of the antioxidant, 0 5 paiis, smoke sheet rubber, 100 
purls, and oumar, 3 parts, milled together and rolled into a sheet 

8amr>l(' No. 8 consisted of sample No 2, plus cluroine yellow, 5 parts, milled 
and rolled into a sheet. 

Sample No. 4 consisted of sample No, 3, plus wlutmg, 125 paits, nulled and 
rolled into a sheet. 

Sample No. 5 consisted of sample No. 4, plus stoarex, 10 parts, milled and 
rolled into a sheet. 

Sample No. 6 consisted of sample No. 6, with the exception that chrome yellow 
was onuttod and for it was substituted 1.26 parts of powdered oxide of iron, 
milled and rolled mto a sheet. 

Sample No. 7 consisted of sample No 1 dissolved in petroleum naphtha in the 
proportion of 1 part of rubber to 7 parts of naphtha, deposited on a form and 
add cured as described in the process of acid cured ^ve manufacture. 

Sample No. 8 consisted of sample No. 2 treated in the same way as sample 
No. 7. 

Sample No. 9 consisted of sample No. 8 treated in the same way as sample 
No. 7, 















































Juno 21,1640 1120 

Sample No. 10 consisted of sample No. 4 treated in tlie same way as sample 
No 7. 

Sample No. 11 consisted of sample No. 6 treated in the same way as sample 
No. 7. 

Sample No. 12 consisted of sample No. 6 treated in the same way as sample 
No. 7. 

Wo at first planned to patch tost all the workers who had leukoderma 
tvith these 12 samples of vulcanized and unvulcanized rubber, but by 
the time that these samples were finished and received it had already 
been established that the antioxidant was the solo cause of the leuko¬ 
derma. Hence it only remained to find whether vulcanization 
hastened or retarded its action, and also to find whether tho small 
amount of hydroquinone present as an impurity played any part in 
causing the leukoderma. 

Heinz Oettel (Archive fiir ExperimentoUe Pathologie md Pharma- 
kologie, 183:319 (1936)) performed expoiimcnts with hydroquinone 
hi connection with its contemplated use as a food preservative. Dur¬ 
ing the course of these experiments Oettel fed cals daily doses of 
hydroquinone and observed among other signs of chronic hydro- 
quinono poisoning that there was a dopigmentation of hair. Thus, 
as a result of the oral ingestion of hydroquinone, tho fur of black cats 
was temporarily changed to gray. 

An ointment consisting of 20 percent of monohenzyl ether of 
hydroquinone in benzoinated lard was applied daily to tho backs of 4 
•workers at the first tannery. On 3 of the men this ointment was 
rubbed over an area of the skin on which in tho previous oxperimont 
the antioxidant powder had boon applied for 1 week and no leuko¬ 
derma had developed. The fourth man had not previously been 
patch tested with tho antioxidant. 

The ointment containing tho antioxidant, and tho 20 percent 
solution of the antioxidant in other wore applied 6 days a week for a 
period of 6 weeks to tho skin of tho four Negroes. Depigmentation 
on these sites was first observed 39 days after tho beginning of these 
applications and upon final observation 5 months afteiward all of tho 
men showed lai^o areas of depigmentation on tho back where Uio 
ointment and the solution wero applied. 

To another small area on the back of those naon a 20 percent solu¬ 
tion of the antioxidant in ethor was applied freshly each day. 

Twenty-five workers were patch tested with vulcanized rubber 
containing nothing but 1 percent of tho antioxidant. At tho end of 
1 week the rubber patches were removed, and 22 of those 25 men wore 
ex am i n ed. Four of these showed positive reactions at the site of the 
rubber patches, and 1 of the 4 showed a desquamation of tho skin, 
underneath which there was a definite leukoderma. One of tho 3 
who did not show leukoderma at the time tho patches were removed 
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dovolopod leukoderma at this patch tost site 2 weeks afterward. 
At this time (2 weeks afterward) 2 others showed ill-defined leuko- 
dermic spots at the site of the patch and 2 showed a brown scaling at 
the patch test sites. 

Upon final examination on January 25, 1940, 12 out of 19 of the 26 
workers patch tested with the vulcanized rubber containing nothing 
but 1 percent of the antioxidant showed leukoderma at the site of 
this patch test (fig. 9). 

In the second tannery 4 workers were patch tested with the im- 
vulcanizcd rubber containing noUiing but 1 percent of the anti¬ 
oxidant. An ointment of 20 pei-cent of hydroquinono in benzoinated 
lard was rubbed into an area of the back. A saturated solution of 
hydroquinono in ether was applied to a similar area. The rubber was 
allowed to remain on for 72 houi-s, at the end of which period 2 of the 
workers showed an inflammatory reaction consisting of erythema and 
vesicles. No leukoderma was present at this time. 

The ointment was applied daily for 4 days, as was the saturated 
solution of hydroquinono in ether. Them were no reactions noted at 
the end of this period. 

These workers were again examined 16 days later, at which time 
there was a reaction at the &iU‘ of the unvulcanizod rubber patch on 
anotlier one of them. 

They were next observed 6 months afterward, and at this time 2 of 
tliem showed areas of depigmentation 1 inch square at the site of 
the uimdcaniz(>d rubber containing the antioxidant patch. 

These experiments show that the antioxidant, alone or contained 
in nibber, either unvulcanized or vulcanized, can cause skin reactions 
and leukodenna even wlu'ii applied to the skin for only 72 hours, and 
that tho hydroquinono when applied in strong concentration for 90 
hours produced no l(«d<.od<'rma on tho same sxibjccts. It tlieroforo 
seems that tho small pewentago of hydroqumono contained as an 
impurity in the antioxidant played no role in tho piuduction of leuko¬ 
denna. 

As stated before, only 62 percent of tho workers in tannery No. 1 
who woro tho gloves cleveloix'd leukodenna. In some of tho other 
factories investigated only almut 10 percent of tho workers who woro 
tho gloves developed leukoderma. These facts indicate tliat perhaps 
some of tho workers wore the gloves for longer periods of timo than 
otliers and thus received larger doses of tho antioxidant, or that some 
of tho workers woro more susceptible to its action Uian woro others. 

In order to find out whether loukodorma could bo produced on tho 
normal skin if a sufficient amount of tlio antioxidant woro applied for 
a sufficient lengtli of timo, oiio of us (B. A. O.) applied tho antioxidant 
in tho form of an ointment and in Iho form of a solution in other to tho 
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nlfin of a colored patient in the hospital. Applications wore made 
daily to a circumscribed area of the skin for 2 weeks, at the end of 
which time leukoderma developed. The leukoderma increased in 
intensity, and 4 months afterward there was still a definite leuko¬ 
derma present at the site of the applications (fig. 10). 

At the same time, one of us (L. S.) applied a specially prepared piece 
of vulcanized rubber containing nothing but 5 percent of the anti¬ 
oxidant on a freckled area of his own skin over the right shoulder. 
The rubber patch was allowed to remain on for 7 weeks. During this 
period a reaction consisting of erythema and vesiculation was observed 
at the site of the patch, but despite this reaction the patch was allowed 
to remain on. When the patch was removed the skin site showed a 
dermatitis, but no leukoderma or disappearance of the freckles. Since 
the leukoderma on the white workers was evidenced only after expo¬ 
sure to sunlight, the patch tost site was exposed to 2 erythema dosos of 
a mercury vapor lamp, divided into 2 sittings 1 day apart. There 
was a marked reaction in the form of an erythema at the site of the 
patch test and a much milder reaction of the surrounding skin, but 
still no visible leukoderma. The reaction went on to slight scaliig 
and the area of skin surrounding it became tanned, but the site of tho 
patch was erythematous and untanned. The site was observed from 
day to day, until 28 days later definite loukodormic spots were noticed 
over the area of the patch test site, and some of the frecklos had 
disappeared. 

These experiments show that iE the skin is exposed for a sufi&ciont 
length of time to a strong concentration of monobenzyl ether of 
hydroquinone it will in the course of 3 or 4 months bocomo definitely 
depigmented. 

After the investigation began, and after gloves containing more than 
traces of the antioxidant were no longer sold, no now cases of leuko¬ 
derma devdoped on any of the workers observed. 

At the end of our expenments, which occupied a period of 7 months, 
it was noted that all of the workers affected showed definite signs of 
returning pigment over the leukodermic areas (figs. 11 and 12). This 
indicates that the pigment-forming mechanism of tho skin was inter¬ 
fered with but not destroyed by the antioxidant. 

Biopsies were performed and the sections studied both by regular 
staining methods and by the dopa technique. The following is the 
report of examination of these sections by Dr. Frederick D. Weidman, 
of the University of Pennsylvania: 

Patient J. T., dide No. 2802, a section showing repigmentation stained with the 
dopa ret^ent. 

There is very di^t hyperkeratosis in one portion of the section. Acanthosis 
is n^d>sit>le. Pigmentation is spotty in distribution, and extreme in degree along 
a certam short extent of the epidermis. There is a rather rin gniftr occurrence, 
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namely, that in the stratum cornoum and the stratum granulosum the pigment 
has tended to accumulate in a way that docs not appear consistent with the 
amount of pigment in the basal layers—^a very distinctive appearance. In the 
deeply pigmented foci, pigmentation is greatest in the basal cell layer, with 
marked hyperpigmentation in the chroinatophorcs in the tips of the dermal 
papillae. In the less pigmented areas there is also hyperpigmentation in these 
chromatophorcs. In general, there is no marked hyperpigmentation in the basal 
cell layer. The locahisation or distiibution of the pigment is utterly irregular, 
but even where the pigmentation is not heavy thoio are fine pigment granules in 
the intercellular spaces. The dendritic cells are sharply outlined by powdery 
pigment grains in their stellate processes which extend far up into the epidermis. 
In aU cases the pigment is extremely fine and powdery. 

Interpretation of the pigmentation ,—^Tho primary activity is in the chiomato- 
phores which are present even around the sweat glands, but are most abundant 
in the tips of the papillae and the blood vessels of the subpapillary layer. The 
dendritic cells in the epidermis have engulfed this pigment, thus accounting for 
its transportation upward into the epidermis. A rather imusual phenomenon 
is this accumulation of pigment in the stratum granulosum and to a somewhat 
lesser extent in the stratum comeum. The basal cells themselves are not the 
site of this pigment production. In those places whore the basal layer is pig¬ 
mented it is duo more to intercellular location of the pigment. However, there 
are still small quantities of pigment in the cytoplasm. The cerium has a diffuse 
tingeing of the collagen bundles in addition to the pigment granules. In the 
sweat glands the cytoplasm of the secretory cells in particular, and to a less 
extent of the collecting ducts, liave excessively finely granular, powdery pigment. 
The nuclei are not compromised except where the pigment is particularly dense— 
in which case the nucleus is somewhat pyknotic. There are no hair follicles or 
sebaceous glands in this sootiou. Even the Involuntary muscle around the 
sweat tubule is stained a diffuse brown. The arrectores pilorum muscles and also 
the involuntary fibers in the vessel walls have escaped involvement. In the 
lumina of the sweat glands is a rather shreddy, diffusely brown tinted material 
with some granules. One peculiar feature is the ‘^backing up” or retention in 
the stratum granulosum of the above mentioned pigment. 

Slide No, 2801, J. T., a section of leukoderma and adjacent normal skin stained 
with hematoxylin and eosin. 

This section is tho same as the one above, but the area of intense hyporpig- 
montation is more oxtonsivo. There is a lymphocytic proliferation around one 
blood vcBHcl, There is a very marked number of chromatophorcs in the tips of 
tho derma papillae. The pigment is intercellular in the basal layer and evidently 
located in tho dendritic processes. Tho sweat gland cells are dopa positive 
(as noted in section 2802 above), but without pigment grains in those cells. 

Summary of biopsy findings ,—The melanin pigment is present in chromato- 
phoros which occupy tho dermal papillae and in the intercellular spaces of the 
basal layer of tho cpidormls. There are also small quantities of pigment within 
the cytoplasm of the basal coUs. The dopa reaction brings out (in addition to 
the findings under hematoxylin and eosin staining) that the cells of the granulaar 
layer of the epidermis are dopa positive. There are dopa positive granules in 
the stratum oomotun and In the secretory cells of the sweat glands. 

The following are reports from different sections made by Dr. J. 
W. Miller, of the United States Public Health Service: 

2801, J. T, (fig. 13). Normal skin and leukoderma. Sections treated with 
dopa show a rather sh8^ demarcation between tho area of leukoderma and normal 
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skin. There is a gradual decrease in the number of pigment particles in the cells of 
the basal layer as the leukodermic area is approached. Dopa positive particles 
occur in cells of the stratum granulosum, cells of tho sweat glands and as intra and 
extracellular particles in the dermis and as isolated particles in the stratum 
comeum. 

A similar picture is noted in sections stained with hematoxylin and oosin 
(fig. 14). Fine melanin particles also occur in the stratum gonninativum and are 
apparently extracellular. Such particles are also noted in tho dermis in conncc- 
tive tissue cells and in small stellate cells under both normal and leukodermic areas. 

2802. Repigmented. Dopa treated sections showed areas containing many dense 
staining dopa particles shading into areas with no particles in the basal cells. 
In corresponding hematoxylin and eosin sections much less pigment was noted in 
the basal cells. Pigment particles also occurred in tho stratum granulosum. 
This section is very similar to 2804. Pigment particles occur in the stratum 
comeum overlying the pigmented areas, but not over the nonpigmontod areas. 

2803. 0. M. Me. Normal and leukoderma (fig. 15). Dopa positive particles 
are found in the pigmented basal cell layer of the normal skin portion of the section. 
At the junction of the area of leukoderma and normal skin there is a preponderance 
of dopa positive particles in the last four or five cells before a sharp lino of dcmarcar 
tion between the normal and leukoderma area. No dopa positive particles occur 
in the basal layer of the area of leukoderma. 

Dopa positive particles are noted in the dermis of the nonpiginented area, both 
isolated and some apparently in cdOls. 

The same tissue stained with hematoxylin and eosin shows a similar sharp lino 
of demarcation between the pigmented and nonpigmontod cells of tho basal layer, 
but the last few cells of the pigmented portions contain fewer pigment particles 
than the adjacent cells in the normal pigmented portion. Melanin particles appear 
throughout the dermis imder both portions of the section. Other than absence 
of pigment, no pathological changes are noted. 

2804. Repigmented (fig. 16). Areas of dopa positive particles in the basal 
cell layer are interspersed by areas of pigment-free cells. There is variation in 
size of these areas. No dopa positive particles are found in tho dopigmontod 
regions. There is a gradual shading in the pigmentation from either zone. 
Sections stained with hematoxylin and eosin show a similar picture. The amount 
of melanin in the basal cell layer of tho ropigmontod portion is less than that noted 
in the normal skin in tho other section from tho same case. No inilammatory 
reaction was present in the sections studied. 

Discussion 

THEORIES OF ANTIOXIDANT ACTION IN RUBBER 

Although the action of antioxidants in rubber is not well understood 
there are several theories in this regard. One theory is that tho anti¬ 
oxidant, having a stronger affinity for oxygen than the rubber, bocomos 
oxidized before the rubber. Tho fact that antioxidants in rubber lose 
their action after a time seems to substantiate this theory. Another 
theory is that, although the antioxidaiit takes up the oxygen to which 
the rubber is exposed, it rapidly gives it up in an inactive form. If 
this were entirdy true, the action of the antioxidant would last 
indefinitdy. A third theoiy is that the presence of the antioxidant 
in the rubber prevents oxidation of the rubber taking place, althou^ 
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the antioxidant itself is not acted upon. In other words, it acts like a 
negative cattilyst. If this wero tnio, the preaenoo of tho antioxidant 
would again prevent the rubber from deteriorating at all. However, 
antioxidants in rubber lose their action after a time, as is evidenced 
by tho rubber becoming sticky, resinous, and losing its tensile strength 
and elasticity, despite tho presence of even largo amounts of anti¬ 
oxidant. Tho fact that tho antioxidant is used up in tho rubber is 
proved by experiments which show that more antioxidant can be 
recovered from newly comiwundod rubber than from old rubber. 
Experiments have shown tliat about 90 percent of tho antioxidant 
freshly placed in rubber can bo recovered, whereas very much loss 
than this can be recovered from old rubber. Tho oxidation products 
of tho usual antioxidants are dark colored compounds. Tho oxidation 
product of monobenzyl other of hydroquinono is much lighter in color 
than are tho oxidation products of other antioxidants. Sunlight plays 
an active part in causing tho oxidation of antioxidants. This is 
proven by tho fact that in the absence of sunh’ght, antioxidants do 
not darken as much as when sunlight is present. Tho amount of 
antioxidant placed in rubber depends upon tho required service of the 
rubber, the solubility of Uio antioxidant in tho rubber, the effect of the 
antioxidant on tlio rubber matrix, and the cost. The more anti¬ 
oxidant up to a certain amount that there is placed in tho rubber, tire 
longer is oxidation of tho rubber delayed. But there is always a 
certain amount of oxidation of tho rubber itself taking place in spite 
of tho presence of tho antioxidant. In other words, when oxygon is 
present, most of it will combine with tho antioxidant, but some of it 
will also combine with tho rubber. 

Heat euro does nob affect the action of antioxidants on rubber, 
nor does it soom to affect Uioir chomical composition. The acid cure, 
however, catjsos rapid color changes with most antioxidants, because 
most antioxidants are attacked by active chlorine compounds. In 
other words, sulfur chloride oxidizes tho ordinary antioxidants. Acid 
cure, however, does not affect monobonzyl other of hydroquinono as 
much as it does otlier antioxidants, and does not cause it to discolor. 
This is tho reason why this antioxidant is used in light-colored, acid- 
cured rubber goods. 

Tho action of monobenzyl other of hydroquinone on tho skin in 
producing leukoderma may very well be tho same as it is in prevont- 
ing the oxidation of rubber. Tho melanin of the skin is theoretically 
supposed to be formed by the oxidation of the propigment with a 
special oxidaso. Monobenzyl other of hydroquinono, being absorbed 
into tho akin because of its solubility, prevents this oxidation from 
taking place. That monobenzyl other of hydroquinone itsdf is used up 
in this process is drown by the fact that after the workers were no 
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longer exposed to monobenzyl ether of hydroquinone, the pigment 
returned. 

The biopdes do not show any injury to the cdls theoretically in- 
Tolved in the melamn production. This despite the fact that some of 
the workers stated that they had a dermatitis before the loukodorma 
developed, and one of the authors (L. S.) developed a marked sensi¬ 
tivity to monobenzyl ether of hydroquinone after having applied it to 
his aVin and had a marked dermatitis over the area before the develop¬ 
ment of leukoderma. There was no scarring following tho sensitiza¬ 
tion dermatitis in any of the cases. 

Antiomdants have been used in rubber for many years, but never 
before has leukoderma been reported from wearing rubber goods. 
Therefore, it seems either that monobenzyl ether of hydroquinone 
has a physiologic action on the skin different from that of other anti- 
oiddants, or that other antioxidants do not act on tho skin. Tho 
action of monobenzyl ether of hydroquinone in rubber differs from 
that of other antioxidants in that it allows loss discoloration of the 
rubber. This is because the oxidation compound of monobonzyi 
ether of hydroquinone does not darken as much as do the oxidation 
compounds of other antioxidants. The reason why monobenzyl 
ether of hydroquinone causes leukoderma, and leukoderma has not 
been reported to have been caused by other antioxidants, which like 
monobenzyl ether of hydroquinone discolor only slightly upon oxida¬ 
tion, may be because monobenzyl ether of hydroquiuono ismoro soluble 
in water and hence more readily absorbed. It is also possible that 
these other antioxidants have not been used in rubber goods which 
are worn next to the skin for long periods of time. Monobenzyl ether 
of hydroquinone is quite freely soluble m alkalies, and tho fact that 
most of the workers who developed leukoderma from wearing the 
rubber gloves worked with alkalies may have been a factor in dissolving 
the antioxidant from the rubber and aUowmg it to como in contact 
with the akin in an absorbable state. 

It was fbrst thought that perhaps there was an excess of mono¬ 
benzyl ether of hydroquinone in the rubber which caused it to bloom 
out and come in contact with the skin and thus be absorbed, but an 
examination by competent rubber chemists of the rubber gloves con¬ 
taining it did not show any bloom. It was then thought that perhaps 
the antioxidant was dissolved out of the rubber by the perspiration, 
and to test this a piece of the rubber ^ove containing monoben^l 
ether of hydroquinone was soaked in water containing sufficient 
acetic acid so that the solution had a pH of 4, and another piece was 
soaked in water containing a sufficient amount of alkaH to give it a 
pH of 8, these being about the limits of the range of the pH of the 
perspiration. To 100-cc. of each solution in a 200-cc. flask were 
added 5 grams of the rubber gloves cut into thfa strips. Since the 
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maximum concentration of antioxidant in the rubber compound was 
0.2 percent, this amount of rubber contained 10 milligrams of mono¬ 
benzyl etber of hydroquinono. At the end of 14 days each of these 
two solutions extracted 1 milligram of the antioxidant from the rubber, 
or about 10 percent of all the antioxidant contained in the nibber 
was taken out by those solutions. This experiment diowod tliat 
perspiration, regardless of its pll, could dissolve monobenzyl other 
of hydroquinono out of the rubber. It is possible that if the rubber 
had boon left in the solution for a longer period of time, the water 
would have taken more of the antioxidant out of the rubber, perhaps 
even the entire amount, because 100 cc. of water is capable of dissolv¬ 
ing 100 imUigrains of monobenzyl ether of hydroquinono, or about 
10 times the amormt that was contained in the 6 grams of rubber. 
This experiment proved that the perspiration of the workers could 
dissolve this antioxidant out of the rubber gloves which they wore. 

The workers exposed to the antioxidant in the rubber gloves wore 
the gloves for many months before leukoderma developed. In this 
period of time it was possible that the perspiration dissolved a con¬ 
siderable amount of monobenzyl other of hydroquinone out of the 
rubber, and that some of this was absorbed into the skin. This 
hypothesis is made even more plausible because the workers all 
worked in alkalies in which the monobenzyl ether of hydroqxiinone 
is very much more soluble than it is in water. 

In the experiments in which we moistened the sample of the glove 
with the tanning liquids and performed patch tests, and obtained no 
leukoderma, it was found that the glove with which we performed the 
patch tost was manufactured many months after the monobenzyl 
ether of hydroquinono had been taken out of the rubber stock. This 
accounts for the fact that we failed to obtain positive patch tests or 
leukoderma finm the experiment. 

The action of monobenzyl otlior of hydroquinono in tiro skin may 
very well bo the same as it is in the rubber, that is to prevent the 
formation of color compounds, 1. o., the formation of melanin in the 
skin. This may bo duo to the monobenzyl ether of hydroquinone 
uniting with dopa oxidase to form a colorless compound, and thus 
preventing Uxo dopa oxidase from combining with propigmont to form 
melanin. Or the monobenzyl other of hydroquinone may so injure 
the melanoblasts that they cannot produce oxidase. Or the mono- 
benzyl ether of hydroquinono may prevent the formation of propig¬ 
mont or oven destroy it. That the inhibition of propigmont formation, 
or its destruction, is not the cause of leukoderma in these cases is diown 
by the fact that the dopa reaction is negative. The dopa reagent 
theoretically takes the place of propigment, and if free oxidase were 
present in the cell, the dopa reaction would have been positive. 
There are no direct reactions known at present which may be used 
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to determine ■whether propigment is or is not present. If it were 
possible to supply the dopu oxidsise to frozen sections ss it is possible 
to supply dopa to them, we might be able to ascortain whether or 
not propigment is present. Since the dopa reaction was nc^ati've 
in the biopsied sections of leukoderma, the propigment cannot bo the 
missing factor in the leukodermic skin. 

Therefore, it must be either that the oxidase producing power of 
the ceU is injured or that the monobenzyl ether of hydroquinono 
prevents the oxidase from forming a color compo'und with the pro¬ 
pigment. The fact that the cells were not injured is shown by the 
biopsies. The cells appear normal except for their lack of pigment. 
Therefore, there only remains the theory that the antioxidant prevents 
the combination of oxidase and propigment. Whether the mono¬ 
benzyl ether of hydroquinone acts as a negative catalyst in preventing 
the combination of oxidase with propigment or whether it actually 
combines with the oxidase itself can only be theoretically surmised. 
It is also possible that the antioxidant may combine with the oxidase 
and then give it up in an inactive form, the antioxidant then being 
capable of combining with more oxidase, etc. Whotlier it acts in this 
TnaTmar or as a negative catalyst, once in the cell its action would 
continue indefinitdy and repigmentation would not take place even 
though exposure to more of the antioxidant was prevented, unless 
metabolism removed the antioxidant from the ceQ. The fact that 
rep^mentation took place after the antioxidant was removed from 
the rubber glove shows either that the monobenzyl other of hydro¬ 
quinone had been completely oxidized by oxidase and became inactive, 
or that it was removed by metabolism. In rubber the antioxidant 
combines with oxygen and k used up in that manner; hence it seems 
reasonable to suppose that this same action takes place in the skin. 

Monobenzyl ether of hydroquinone is not a pigment bleach. It 
does not decolorize melanin, but simply acts to prevent the formation 
of melanin. The depigmentation does not appear until the melanin 
already present in the skm has been absorbed or destroyed by tlio 
metabolism. That this takes a considerable length of time is shown 
by the fact that the leukoderma did not appear in most of the coses 
until weeks or months after the application of monobenzyl ether of 
hydroquinone. li it takes such a long period for the melanin to 
disappear from the skin, it is conceivable that it takes an equal 
period for a deposit of monobenzyl ether of hydroquinone to disappear 
from the skin. Ihis accounts for the many months elapsing after 
cessation of contact with it, before the leukodermic areas showed re- 
pigmentailon. 

It may be possible that other antioxidants would produce leuko¬ 
derma if they could be absorbed by 'the skin. Perhaps if they were 
dissolved in a vegetable or animal oil and applied to the sMu they 
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coi]ld produce leukoderma. But the depigmontation would not bo 
as apparent as that produced by monobeuzyl ether of hydroquinono, 
because the oxidation products of other antioxidants aro not colorless 
compounds, and just as they cause discoloration of rubber they would 
cause discoloration of tlie akin and prt'vent the observation of the 
disappearance of the melanin. 

It was noted in our experiments and in the cases of leukoderma 
studied that the hairs in the leukodermic areas were not decolorized. 
This points to a separate pigmont-fonning mechanism for the skin 
and hairs. There is, however, a possibility that the antioxidant did 
not penetrate' to the deeply placed hair papillae. But the fact that 
senile graying of the hair occurs witliout concomitant loss of pigment 
in the skin tends to corroborate the theory of separate pigment¬ 
forming mechanisms for skin and hair. 

As to the use of monobeuyzl other of hydroquinone for bleaching 
tlie skin or tlecolorizing hyperpigmented areas, it must bo borne in 
mind that it takes a long time for depigmontation to bo produced by 
this antioxidant. Moreover, there is a possibility of its action spread¬ 
ing to th(' surrounding normal skin and depigmenting a larger area 
tlian was intended. The fact that sensitization to it was produced 
in some individuals (produced on L. S.) must also bo borne in mind. 

Summary 

An outbreak of leukoderma among the workers in a tannery was 
investigated. 

It was found that about 60 percent of those wearing a heavy add- 
cured rubber glove were affected. 

Investigations showed tliat a considerable percentage of workers 
wearing the same make of glove in other tanneries and in other in¬ 
dustries were similarly affeetod. 

The makers of the glove were traced and their cooperation was 
obtained in an effort to deti'nnino what diomical in tho glove eaused 
tlio leukoderma. 

By pak'h tt'sling with tho various chemicals in tho glove, it was 
found tliat the antioxidant, said by the makoiB to bo monobenzyl 
other of hydroquinone, 

OOHiOiUi 



containing loss than 1 percent impurity of unchanged hydroquinone, 
was tho cause of tho leukoderma. 

It waa proved that the impurity of hydroquinone was not a factor 
In causing the leukoderma. 
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Ropigmcntation of the Icukodcrmic areas followed the withdrawal 
of tlio antioxidant from the rubber glove. 

The fact that the hairs in the loukodermic arc'as wore not dopig- 
mented suggests that there may bo a separate pigmoiit-fonning 
mechanism for the skin and the haim. 

Leukoderma was experimentally produced on normal skin by long- 
continued application of this compound. 

In some instances allergic reactions were elicited by long-continued 
applications of the compound. 

The theories of the action of antioxidants in rubber are discussed. 

It seems hkely that the action of the antioxidants in the skin is 
similar to their action in rubber. 

The possibility of using antioxidants for the depigmontation of 
hyperpigmented areas of the skin is suggested. 

The general health of the workorn was not affected. 


Table 3. —Laboratory studies on workers having leukoderma made at beginning of 

investigation 



lAutlcompIementory. •Poslti’W. • Strongly poritive. 

polySomatoplil^ al>ove oases the red blood osUs were normal In stse arid shapOi with no stlpjding oi 
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PROVISIONAL BIRTH AND INFANT MORTALITY 
STATISTICS FOR 1939 

BIBTHS 

According to provisional tabulations issued by tho Bureau of the 
Census,* there were 2,262,726 births registered in the United States 
in 1939, a decrease of 24,236 as compared wi<^ 1938. This decrease in 
the number of births gives a corresponding decrease in tho birth rate 
from 17.6 to 17.4. Tho provisional rate for 1939, however, is approxi¬ 
mately 6 percent higher than tho lowest birth rate, 16.5 in 1933, re¬ 
corded for the birth registration area since that area was established 
in 1915, which is probably also the lowest rate for the country as a 
whole. Tho Bureau of the Census points out that tho slight increases 
in tho last 2 years cannot bo taken as an assuranee that tho general 
decline in tho birth rate in the United States during tho past 20 years 
has boon chocked. 

On tho basis of provisional figures, 16 States and tho District of 
Columbia show an increase in 1939 oVer 1938, 27 States show a de¬ 
crease, and in 5 States there was no change. The largest increases are 
shown for the District of Columbia, Delaware, Florida, and South 
Carolina, wliilo tho largest decreases are recorded for Mississippi, 
Arkansas, and Illinois. 

Tho highe.st birth rates for 1939 are those for New Mexico (33.7), 
Arizona (26.0), Mississippi (25.6), and Utah (25.1), while the lowest 
rates are shown for New Jersey (13.0), Connecticut (13.5), Massa¬ 
chusetts (13.6), and New York (14.4).* 

The final birth rates, by States, will be published in the Public 
Health Reports as soon os they are made available by the Bureau of 
tlie Census. 

The following table gives tho birth rates for tho expanding birth 
registration ai*oa in continental United States from 1915 to 1939. 
Since, and including, 1933, Uio birth registration area includes all of 
tho States. 


Birth rate (number of live birthe per l,^O^^^i,^atton) for the birth registration area. 


Year 

Xtato 

Year 

Bate 

Year 

Bate 

Year 

Bate 

Year 

Rate 

1.. 

17.4 

lU 

1934_ 

is! 5 

18.6 

1920_.... 

18.9 

19.8 

20.6 

20.7 

21.5 

10S4__ 

22.4 

22.2 

22.8 

212 

28.7 

1019 _ 

22.8 

216 

24.7 

25.0 

26.1 

10M __ 

1933„*..« 

1028 

1928. 

1918- 

1917_ 

loar _ : 

1982. 

1027_ 

1926 

1922_ 

lOftA 


1921_- - 

1916 

1085_ 

US0..».... 

1925__ 


1915 



1_ 



t Provisional. 


1 Vital Statistics—Special Eoporta, vol. 9, No. 46 (May 22, X940), pp. 687-^. 

s The rates for the States are based on the estixnated State populations for 1087$ the rates tor the tbxtted 
States are based on tho estimated population for 1988. The birth figures for Massachusetts are partial 
estimates, as the 1980 data are inoomplete. 
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INFANT MOETAIilTT 

Provisional figures furnished by the Bureau of the Census ® indi¬ 
cate that the infant mortality rate for the United States in 1939 is 
the lowest in the history of the bhth ri^istration area and no doubt 
the lowest for the country as a whole. According to provisional tabu¬ 
lations, there were 108,632 infant deaths (under 1 year of ago) in Uie 
United States in 1939, as compared with 116,702 in 1938. The corre¬ 
sponding infant mortality rates (number of doatlis under 1 year of 
age per 1,000 live births) are 48.0 and 61.0—a reduction of 6 percent 
in 1939 as compared with the preceding year. 

In tenns of the infant mortality rate, 42 States and the District of 
Columbia recorded decreases in 1939 as compared with 1938, while 6 
States showed increases. A comparison of the rates for cities with a 
population of 100,000 or more shows decreases in 65 cities, increases in 
27, and the same rate for the 2 years in 1 city. 

Fourteen States have rates below 40.0, the lowest rate, 36.4, being 
reported for Miimosota. The highest rates are those for New Mojdco, 
109.3, and Arizona, 96.6. 

As the figures for 1939 are preliminary, and in some instances prob¬ 
ably incomplete, the numbers of infant deaths and the infant mortality 
rates by States will not be published in the Public Health Eeports until 
fin al tabulations are available. It is unlikely that delayed certificates 
and the final count will change the provisional rate for the country 
as a whole. 

The general trend of the infant mortality rate in the United States 
since 1916 is shown in the folbwing table: 


Infant mortality rate (number per 1^000 live births) for the birth registration areaf by 

years, 1915^9 


Year 

Bate 

Year 

Bate 

Year 

Bate 

Year 

Bate 

Year 

Bate 


48 0 
61.0 
644 
67.1 
66.7 

1934-_ 

1933-_ 

103a._ 

1931_ 

198CL._ 

601 

68.1 

67.6 

61.6 
64.6 

1929-_ 

1928—-,.- 

1927 _ 

67.6 

68.7 

64.6 

78.8 

71.7 

1924—-... 

1923_ 

192a.™. 

70.8 

77.1 

76.2 
76.0 

86.8 

1919_ 

1918u_ 

1917.™. 

866 

100.0 

93.8 
101.0 

99.9 

193a._- 

__ 

1926._ 

1928L-..™ 

mu™. 

195!0l_ _ 

1910_ 

1916L_ 





' ProvisionaL 


COURT DECISION ON PUBLIC HEALTH 

Statute requiring health certificate of ferson “working in food or 
drink establishment construed. —(Texas Court of Criminal Appeals} 
Sekaly v. SMe, 136 S.W.2d 864; decided February 14, 1940.) A 
Texas law provided in part as follows: 

»VUal StatisHcs-Speotol Eeports, toL 9, No. 47 (May 2S, 1940), pp, MS-647. 
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No person * * ♦ operating * ♦ * any * • * place * ♦ • 
where food or drink * * * Ib * * * served, sold, or ♦ handled 

• * * shall work, employ, or keep in their employ, in * * * said place 

* * * any person infected with any trausmisbiblo condition of any infectious 

or contagious disease, or work, or employ any person to work in * * * 
said place, * * • who, at the time of his * • * employment, failed to 
deliver to the employer • * • a certificate signed by a * * * physi¬ 
cian * ♦ • attesting the fact tliat tho bearer had bci'n • * ♦ examined 

by such physician within a week prior to the time of such employment, and that 
such examination disclosed the fact that such person to be employed was free 
from any transmissible condition of any infectious or contagious disease. 

The act also required that a new certificate be secured every 6 months. 

In a prosecution under this law it was charged that, on or about a 
certaiu date, an operator of an establishment, whore food and drink 
were served, unlawfully worked in said establishment without having 
in his possession a physician’s certificate showing that he had been 
examined by such physician within 1 week prior to tho time that he so 
worked in said establislunont and that such examination disclosed 
tliat ho was free from any infectious and contagious disease. There 
was a conviction and an appeal followed. 

In considering the case on appeal the court of criminal appeals said 
that it occurred to it tliat the statute required that a certificate be 
secured not more tlian 1 week prior to tho time of employment and be 
renewed every 6 months, but that it was not necessary that a certifi¬ 
cate show that it was secured 1 week prior to any particular time that 
the operator or employee might have worked. “The law,” said the 
court, “does not seem to require tho operator or employee of the 
establishment to have a certificate attestii^ the fact that he or she 
has boon examined by a physician within a week prior to any particu¬ 
lar time that ho might have worked in such establishment.” Tbe 
court pointed out that it was merely alleged that the appellant worked 
in tho ostabUshmont on a particular date without having secured a 
certificate for a week prior to this date. 

Eogardiug tho allegation that tho appellant did not have a certif¬ 
icate in his possession, tlio court said that the statute did not require 
that an employee or operator have actual possession of a certificate 
but that it only required that the certificate be displayed on the 
busmess premises. 

The judgmoxt of the lower court was reversed and the prosecution 
ordered dismissed. 
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DEATHS DURING WEEK ENDED JUNE 8,1940 

[rrom the Weekly Health Indot, li&ued by the Bureau of the Census, ■Department ol Commerce] 



Week ended Ooiresnond- 
JuneB, 1010 lug week, 1030 


Data from 88 large cities of the TTnlted States: 

Total deaths....—8, fITO 

AveragB for 8 prior years-- ———«——7,773 

Total deaths, first 23 weeks of year......._.................— - 208, 2^*2 

Deaths under 1 year of age___................. 621 

Average for 8 prior years----—.—.......—.... 480 

Deaths under 1 year of age, first 23 weeks of year_......... — 11,601 

Data from Industrial insurance companies 

Policies In force___.....—......... 66. S'lS, 394 

Number of death daiins.. ——....... 13,771 

Death rialms per 1,000 policies in force, annual rate-.... 10 2 

Death claims per 1,000 policies, first 28 weeks of year, annual rate...._ 10 4 











PREVAUENCE OF DISEASE 


No health departmmtf State or local, can effechvdy prevent or control disease withotd 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS PROM STATES FOR WEEK ENDED JUNE 15, 1940 

Summary 

The incidence of smallpox, typhoid fever, and whooping cough 
increased slightly during the week ended June 16, as compared with 
the preceding week, while that of the other 6 important communicable 
diseases included in tlie weekly telegraphic reports decreased. The 
numbers of oases for each of these 9 diseases, however, with the excep¬ 
tion of measles, were below the 6-year (1936-39) me diari expectancy 
for tlie current week, and, witii the exception of measles, scarlet fever, 
and whooping cough, were below the figures for the corresponding 
week last year. 

The number of cases of smallpox increased from 62 to 78, of which 
71 cases, or 91 percent, wore reported from the two North Central 
groups of States (IS in North Dakota, 14 each in Illinois and Wiscon¬ 
sin, and 10 each in Indiana and Iowa). 

The 154 cases of typhoid fever reported currently (preceding week, 
130; 6-year median, 292) were more widely scattered, with the 4 
West South Central States reporting 46 cases, Georgia 13, Missouri 12, 
and the 3 Pacific States 14 (California 10). 

Tlie number of reported cases of poliomyelitis dropped from 68 to 
42, and of meningococcus meningitis from 29 to 24. Of the 42 cases 
of poliomyelitis, 28 cases, or 67 percent, occurred in two Pacific 
States, Washington (17, of which 14 were in Pierce County, 2 in 
Tacoma) and California (11, of which 6 were in Los Angelos). 

Of 12 oases of Kocky Mountain spotted fever, 8 cases were reported 
in the western States and 4 cases in the East. Ton cases of Colorado 
tick fever were reported in Colorado; 2 cases of undulant fever each 
in Ehodo Idand and Arizona, and 3 cases in Maryland; and 2 cases of 
tularaemia in Utah. Of 20 cases of endemic typhus fever, 10 cases 
were reported in Texas. 

For the current week the Bureau of the Census reports 7,966 
deaths in 88 major dtios of the United States, as compared with 
8,679 for the preceding week and with a 8-year (1937-39) average 
of 7,623 for the corresponding week. 

(1186) 
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Telegraphic morbidity reports from State health officers for the week ended June Id, 
1940, and comparison with corresponding week of 10S9 and 5-ycar median 

In these tables a zero Indicates a definite report, while leaders imply that, although none wore roport<‘d, 
cases may have occurred. 
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Telegraphic morbidity reports from State health officers for the week ended Jnne 15j 
1940j and comparison with corresponding week of 1930 and 6-year median — 
Continued 



Polioniyolltis 

Scarlet fovor 

Smallpox 

Tyi>hold and para- 
tyi)hoi(i fovor 

Blvisloa and State 

Week endod 

Mo- 

Week ended 

Mo- 

Week endod 

Afo- 

Week endod 

Me- 







dian. 



(ii'm. 



(linn, 


Jimo 

June 

193,% 

June 

June 

1936- 

Juno 

June 

1936- 

Juno 

June 

1935- 


Ifi. 

17. 

39 

15. 

17, 

30 

15. 

17, 


15, 

17, 

39 


1940 

1939 



1039 


1940 

19:19 


1910 

1930 


NSW ENO. 














0 

0 

0 

0 

11 

7 

0 

0 

HI 

1 

0 

1 


0 


0 

1 

1 

3 

HI 

0 

HJ 

0 

1 



1 

0 

0 

1 

7 

5 

HI 

0 

0 

0 

0 

0 


0 

1 

1 


100 

188 

HJ 

0 


1 

6 

1 1 

nhodc 

0 

0 

0 

4 

3 

11 

0 

0 

0 

1 

2 


Connoeiiout__ 

0 

0 

0 

48 

26 

77 

0 

0 

0 


H 


MTD. ATL. 









Now Ynrlr .. .. . 

1 

2 

2 

389 

267 

447 

0 

8 


7 




1 

0 

HI 

147 

101 

101 

0 

0 

n 

5 


Ponnsylvania_—— 

1 

1 


195 

150 

261 

0 

1 

^^■ia 



■ 

E. NO. CRN. 



■ 






Ohio. 

HI 

0 

HI 

142 

172 

m 


14 

4 



H 

Tn(1tn.nfl. _ _ 


1 


37 

5t 

53 

10 

4 

4 



lIlitWiiH _,_- 

■1 

1 

Hi 

444 

17.3 

310 

14 

9 

12 


H 


Michigan _— 

0 

1 

0 

211 

257 

257 

0 

3 

3 

^^Ea 


Wisconsin__ 

0 

0 

0 

79 

60 

185 

34 

0 

3 



W. NO. CEN. 









Minnesota__ 

0 

0 

0 

44 

20 

89 

HI 

2 


HI 

0 

1 


0 

0 

0 

2S 

40 

38 

0 

54 

HI 

12 

8 



3 

8 


0 

0 

1 

46 

2 

38 

2 

18 


4 

7 


0 

0 

0 

11 

3 


n 

0 

South Oukoia_— 

1 

0 

0 

8 

7 

8 

1 

7 


HI 

0 


0 

0 

0 

2 

6 

0 

1 

6 

6 


Hi 


Xan,sas _ .. _ ^r.-- 

2 

0 

0 

21 

25 

45 

1 

7 

8 

3 

2 

2 

80. ATL. 








I'lolawaro * ......... 

0 

0 

0 

2 

7 

3 

0 


0 

0 

0 

0 

Maryland *3_—_ 

0 

0 

0 

20 

7 

43 

7 


0 

0 

2 

2 

4 

DLst. of Col . 

0 

0 

0 

12 

4 

0 

0 

0 

1 

3 

0 

VMnIa*. 

0 

0 

0 

2,5 

36 

18 

0 

0 

0 

3 

13 

13 

Virp-lnial _ 

0 

0 

0 

23 

22 

22 

1 

0 

0 

3 

9 

6 

North Carolina * . 

0 

2 

2 

a 

18 

18 


4 

1 

0 

11 

11 

South Carolina*..—.... 

0 

28 

0 

0 

0 

1 

1 

0 

0 

1 

21 

12 

CUwtfla * ..... 

0 

6 

0 

6 

8 

6 

0 

fl 

0 

13 

12 

23 

Florida*. 

1 

1 

0 

2 

5 

5 

0 


0 

4 

2 

4 

E. 80. CRN. 











iccntiiokv'. . 

1 

0 

0 

21 

12 

13 

0 

2 


2 

12 

9 

TcniU'iWt'c_....... 

1 

0 

0 

20 

2t 

10 

0 

14 

n 

2 

10 

13 

AliLhattm^ _ , 

1 

0 

2 

0 

13 

5 

1 

HI 

^^B>a 

3 

5 

10 

Miaslsttlpid • .. 

0 

0 

1 

4 

2 

0 

0 

Hi 

0 

2 

1 

7 

W. 80. CRN. 1 












Arkansas.. 

0 

0 

0 

4 

8 

4 

0 

2 

0 

7 

7 

8 

LiOtiffittina *_ , - , 

0 

0 

1 

30 

9 

6 

0 


0 

a 

11 

13 

Oklahottia.. _ 

1 

0 

0 

10 

5 

11 


12 

1 

10 

15 

11 

Toxoa *._ 

0 

2 

2 

18 

23 

28 


0 

7 

18 

10 

W 

MOUNTAIN 









Montana- --- 

0 

0 

0 

5 

9 

8 


0 

7 

0 

0 

li 

Tdaho - . . , 

0 

0 

0 

2 

1 

7 



0 

2 

0 

1 

Wyomfnpfl- _ , 

0 

0 

0 

5 

0 

6 


4 

3 

0 

0 

0 

Colorado 8_ ^ ___ 

0 

1 

0 

13 

20 

29 


2 

2 

1 

4 

1 

Now Moxion.—^. 

0 

1 

0 

5 

15 

15 


0 


4 

9 

1 

Arizona ____ 

0 

4 

0 

8 

1 

7 


0 

0 

0 

1 

2 

Utah i « __ 

0 

0 

0 

5 

12 

15 



0 

1 

0 

0 

PACmo 













Washinfsiton •- _ 

17 

Hi 

0 

81 

20 

25 

0 

1 

8 

3 

52 

2 

Onwon) - 

■u 


0 

6 

18 

16 

1 

1 

5 

1 

1 

2 

Oalfiomia**_ 


mm 

6 

105 

98 

149 

0 

70 

14 

HI 

5 

10 

Total___ 

E 

B 

65 

2,825 

1,800 

3,038 

78 

196 


154 

292 

292 

24 weeks . 

044 

680 

575 ‘i 

loSol 

107,943 

152,197 


n 

7^078 

2,242 


3,288 


Sm footnotoA at ond or labia. 
^ 20883 ^ 
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Telegraphic morbidity reports from State health officers for the week ended June 15, 
1940, and comparison with corresponding week of 1939 and o-ycar median — 
Continued 



Whooping cough 

Division and Stale 

Whooping cough 

Division and State 

Week ended 

Week eiwlod 


Juno 15, 
1940 

June 17, 
1939 



NSW SNQ. 



so. ATL.—continued 



Maine__ 

18 

44 





2 

0 

Georgia __............ 

54 

IS 


16 

40 

Florida <„. 

5 

28 

Massacliusetts. 

150 

121 




Rhode RUnd. 

10 

13 

B. so. CEN. 



Connecticut_——_—— 

44 

68 







Kentucky. 

107 

12 

MED. ATE. 



TonnesBOO. 

59 

50 




Alabama <. 

19 

62 


259 

427 

MlASifiRlppI *_nr —1_ 



Now Jersey *.— 

88 

281 




Pennsylvania___ 

257 

303 

W. HO. CBN. 



E. MO. CBN. 



Arkansas. 

17 

33 

nhin 

300 

320 

Louisiana 

76 

3 

TTirttn.nn. 

27 

42 

Oklahoma......—— 

27 

4 

nimms 

90 

179 

Texas *...-. 

261 

140 

Michigan *. 

237 

168 




Wisconsin.. 

100 

143 

MOUNTAIN 



W. NO. CBN. 



Montana... 

0 

6 




Idaho. 

31 

5 

MlTITlftflfttft ^ ^ 

21 

28 

Wyoming 9_,_ 

3 

0 

Tnvfi ____ 

23 

28 

Colorado * .. 

5 

49 

Mifisoiiri - __ 

55 

18 

New Mexico__ 

45 

17 

Nnrth _ -_ 

15 

1 

Arizona.._,_ 

48 

34 

South Dakota_ 

0 

2 

Utah 9 9. 

179 

55 

!Nrphrsvj.k.> _ 

8 

34 




Ransos__ 

43 

14 

TACIEIO 



SO. ATL. 



Washington*. 

50 1 

38 




Oregon * . 

36 1 

16 

DpluwarftJ . _ 

7 

17 

OAlifornift 9 4_ 

471 

181 

ArorvlonH t 8 

152 

40 




niitf. nf Prtl 

6 

30 

TntjiL. 

3,612 

3,535 

VfrprinfftJ _ _ . _ _ 

56 

123 




Woaf Virpfnift 1 . 

31 

16 

24'UrOOkfl.. ^ —n —,-t - — r-^-rr 

76’k90" 

94,166 

North Carolina *_ 

122 

203 


South Carolina * .-. 

17 

73 





J Now York City only. 


* Rocky Mounlain spot ted fever, week ended June 1/5,1940,12 eases, as follows: New Jerw'y, I: I >elawiu^*, 1: 
Morytoi, 1; VlrRlnla, 1; Wyoming, 3; Utah, 2; Wtwuinglon, 1; On*gon, 1; ('ulilornla, 1. 

* Period emlcd earlier tlmn Saturday. 

< Typhus fever, week ended June 1/5, 1040, 20 eases, as follows: North ("arollria, I; Hoiilh 2; 

Ooor^a, 3; Florida. 2; Alabama, i; Louisiana, 1: Tonor, 10; Ctillforniu, 1. 

< Colorado tick fever, week ended Juno 15,1940, Colorado, 10 cas(»H. 


PLAGUE INFECTION IN RODENTS AND PLEAS IN OREGON 
AND WASHINGTON 

IN A MARMOT IN LAKE COUNTT, OREO. 

Under date of May 31, Surgeon L, B. Byington reported plague 
infection proved in a marmot {Marmota flamentris) shot on May 17, 
1940, 7 miles north of Adel, Lake County, Orog. 


IN FLEAS FROM A COTTONTAIL RABBIT IN SPOKANE COUNTY, WASH. 

Under date of May 31, Surgeon L. B. Byington reported plague in¬ 
fection proved in a pool of 36 fleas from a cottontail rabbit shot on 
May 20, 1940, 9 miles west of Spangle, Spokane County, Wash. 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended June I, 1940 

This table snmmnrlzos the r«i)orts received ww^kly from n selected list of 140 cities for the purpose of show¬ 
ing a cross soetiou of the current urban Incldcnco of the conmiunicablo diseases listed In txio table. 



niph- 

tborla 

cases 

Influenza 

Mea- 

Pnen- 

flenr- 

lot 

flmall- 

Tuber- 

Ty¬ 

phoid 

fever 

cases 

Whoop¬ 

ing 

cough 

cases 

Deaths. 

State and city 





pox 

cases 

culosis 

diuiths 

Cases 

Doatlus 

sies 

coses 

nionia 

deaths 

fever 

(Mtses 

all 

causes 

Data for 00 cities: 


66 










6-year average.- 
Current week 

131 



464 

1,663 

18 

386 

31 

1,209 

773 


m 

31 



291 

1,691 

1 

310 

10 

— 

Maine: 

Portland....... 

0 


0 

83 

2 

0 

0 

0 

0 

Q 

25 

Now nampshiro: 











Concord - 

0 


0 

0 

1 

0 

0 

0 

0 

0 

8 

Manchester.... 

0 


0 

0 

6 

0 

0 

0 

0 

0 

16 

Vermont; 











Bnrre __ 

0 


0 

0 

0 

1 

0 

2 

0 

0 

8 

Burlington. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

9 

Rutland- 

0 


0 

0 

0 

0 

0 

0 

0 

0 

7 

Mnssachuwtts: 













0 


0 

209 

19 

30 

0 

11 

1 

47 

8 

218 

32 

M River .... 

u 


0 

161 

0 

1 

0 

1 

0 

SprlngPeM .... 
Worw‘«t(‘r_ 

0 

0 


0 

3 

230 

1 

2 

G 

11 

0 

0 

1 

0 

0 

L 

6 

4 

42 

87 

Rhode Island; 









Pawtucket 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

ProvUlencc 

0 


0 

113 

2 

4 

0 

1 

0 

0 

66 

Connecticut: 











Bridgeport..*.. 

0 


0 

2 

3 

5 

0 

2 

0 

0 

28 

nivrtford .... 

0 


0 

1 

4 

6 

0 

0 

0 

0 

44 

New Haven .. 

0 

— 

2 

0 

0 

7 

0 

0 

0 

6 

43 

Now York: 












Buffalo - 

2 


0 

3 

7 

20 

0 

2 

0 

5 

136 

New York 

12 

0 

2 

395 

00 

427 

0 

80 

4 

68 

1,443 

Rochester..-.. 

0 


1 

4 

1 

9 

0 

1 

0 

6 

78 

Syratuse...— 
New Jers(»y 

0 

— 

0 

0 

1 

6 

0 

0 

0 

8 

47 

('ainden ———. 

0 

__ 

0 

3 

1 

12 

0 

0 

0 

0 

82 

Newark . 

0 

1 

0 

400 

1 

29 

0 

1 

0 

10 

08 

Trenton 

0 

..... 

0 

0 

2 

7 

0 

8 

0 

2 

28 

Pen nay Ivan in: 












Philadelphia... 

0 


2 

161 

14 

88 

0 

17 

0 

14 

876 

Pittsburgh.... 

1 


1 

2 

4 

36 

0 

7 

0 

33 

146 

Reading ..... 

0 

.... 

0 

2 

0 

0 

0 

1 

0 

7 

26 

Scranton..——. 

0 

tkM .. 


0 


0 

0 


0 

0 


Ohio* 












Clnelnnatl . 

1 

2 

1 

0 

0 

8 

0 

8 

0 

17 

112 

Cleveland ... 

2 

10 

1 

7 

11 

60 

0 

9 

0 

43 

174 

Coluuibtis .... 

1 


0 

0 

1 

8 

0 

1 

0 

2 

70 

Toledo 

0 

.... 

0 

2 

a 

64 

0 

8 

0 

3 

61 

Indiana: 












Anderson . . 

0 


0 

1 

1 

2 

0 

0 

0 

0 

10 

Fort‘Wayne . 

0 

* 

1 

G 

1 

2 

0 

0 

0 

1 

22 

Indianapolis . 

0 

. , 

0 

4 

6 

24 

0 


0 

6 

09 

Mum-Ie 

0 

.... 

0 

0 

0 

0 

0 

0 

0 

1 

0 

South Beml 

0 


0 

0 

0 

0 

0 

0 

0 

0 

12 

Terro Ilaulo- 

0 


1 

0 

2 

1 

0 

0 

0 

2 

27 

nunols: 












Alton _ 

0 


0 

0 

1 

1 

0 

1 

0 

0 

11 

(’hlctigo_ 

11 

” 3 

8 

104 

21 

497 

0 

30 

1 

26 

630 

Elgin 

0 


0 

0 

2 

1 

0 

1 

0 

0 

11 

Moline _ 

0 


0 

3 

0 

0 

0 

0 

0 

0 

10 

Springfleld_ 

Michigan: 

0 

— 

0 

1 

0 

1 

0 

0 

0 

0 

17 

Detroit _ 

1 


0 

201 

8 

88 

0 

17 

1 

70 

221 

Flint . 

0 


0 

11 

2 

8 

0 

0 

0 

2 

10 

Grand Rapids.. 

0 


0 

3 

3 

21 

0 

0 

0 

17 

60 

■Wisconsin: 












Kenosha...-_ 

0 

mmmrnmm 

0 

69 

0 

0 

0 

0 

0 

0 

6 

Ma<ll8on 

0 


0 

66 

1 

1 

0 

0 

0 

6 

4 

Milwaukee.—. 

0 


0 

0 

3 

24 

0 

7 

0 

6 

88 

Racine __ 

0 


0 

8 

0 

3 

0 

0 

0 

1 

11 

SuiHvior. *——- 

0 


0 

84 

0 

2 

0 

0 

0 

0 

7 

Minnesota; 










16 

Duluth ....... 

0 


0 

6 

0 

0 1 

0 

0 

0 

p 

Mlnnoapoiis-.. 
St. Paul.. 

0 


1 

1 

8 


0 

1 

0 


J? 

0 

1 

1 

0 

2 

7 ^ 

0 

8 

0 

8 

61 


1 Figures for Boise estimated; report not received* 
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City reports for week ended June 1, lOJfl —Continued 
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Cily reports for week ended Jme 1,1940 —Continued 
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State and city 

Piph- 

theria 

case's 

Influenza 

Moa- 

hU'S 

COSOS 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

oases 

Small¬ 

pox 

coses 

Tuber¬ 

culosis 

deaths 

Ty¬ 

phoid 

P'vor 

cates 

lifi 

Deaths, 

all 

camos 

II 

Deaths 

Oklahoma: 












Oklahoma City 

0 

4 

0 

0 

0 

4 

0 

1 

0 

0 

31 

__ 



0 

0 

2 

1 

0 

1 


8 

22 

Texas; 

■I 

. 








Hallos.— 



0 

218 

4 


0 

2 

1 

19 

50 

yort Worth-.- 

W 


0 

Ifl 

0 

0 

0 

2 

0 

25 

30 

Oftlvcslon -_ 



0 

0 

1 

0 

n 

0 

0 


0 

nnMston__ 



0 

13 


1 


2- 

0 


53 

Sun Antonio—. 

1 

. 

0 

3 

■ 

1 

0 

3 

0 


85 

Montana: 












Bllliuita. 

0 


0 

0 

1 

0 

0 

0 



10 

Great Falls. 

0 


0 

21 



0 

0 


^B1 

3 

llolona . 

0 


0 

0 

Bi 


0 

Hi 


0 

6 




0 

0 



0 



0 

0 

Idaho: 

w 




HI 



w 

im 



BoImq .— 












Colorado: 





HHHii 





uniiiii 


('oloradoflprlnri 



0 

1 


1 

0 

1 

0 


12 

Jicnver . 

0 


0 

24 

3 

2 

0 

2 

0 


81 

P^iAhlft __ 

0 


0 

5 

0 

1 

0 

0 

Q 


12 

Now Momco: 











Allmtiuorauo .. 

1 


0 


1 

0 


2 



17 

Utah: 












Salt Luke (Mty 

0 


1 

310 

1 

■1 


0 



34 

Woahinglon: 










^B|| 


Soaitlo. 

0 


0 

130 

^Kl 

5 


3 



86 

Spokane . 

0 


0 

1 


2 


0 

0 


20 

TOCO«iii _ 

0 


0 

0 





0 

1 

27 

Oregon: 












Poll land....— 

4 


0 

39 


1 

0 

0 

1 

0 

11 

79 

Ha loin.......... 

0 



3 



0 


0 

0 

California: 












Angelos ... 

2 

1 

1 

15 

2 

24 

HI 

8 

1 

36 

238 

Hacraniento i 

1 


0 

9 

1 

1 


2 

0 

16 

21 

Sun Kruncisco.- 

. 

D 

... 

0 

7 

5 

4 


11 

0 

14 

170 




Meningitis, 

Dnlt^ 

1 





Meningitis, 

Pnlin. 


luoiiIngococc'Ui. 

■ti iVn' 





meningococcus 

Jr viIU- 

State and city 






State and city 




myo- 

m to 


C'ascs 

Dentils 

JtTTIS 

cases 





('uses 

Deaths 

IlwlS 

cases 

Now York: 





Alabama: 






New York ___ 


0 

1 



llirminffhom^ ^ 


1 

0 


Itochestcr. 


1 

0 

0 

1 Loulhiana: 






MU'Iilf^in: 






New Orlojins . 


1 


1 

Dio roll __ 


1 

0 

0 

1 

Klin»veiM)rt_ _ 


0 

1 

0 

Flint 



1 

0 

0 

1 Wushlngtoii: 





ULstrlct of CoUnnhla; 






Tacoma —_ 


0 

0 

14 

Washington. 


1 

0 

0 

CHuifonila: 






WOMt Virginia; 






l^s Angelos... 


0 


5 

HiiMtlncloti—. 


1 










Wheeling . 



0 

1 








South Caiollna: 












('hnrleston.*. 


0 


1 








Florence. 


0 

1 

0 









Notb.—T nfonnation has boon rocolvod lhat 1 case reported as moningocoocus meningitis in Wflmington, 
N. 0., for the week emlod May U, and publlsliod in ilhiWio Health lieports of May 31, p. 997, was inilaenasal 
meningitis. 

EncephalUh, epidemic or Z<fAorg/c.—Oases: New York, 1; Wichita, 1. 
i^sZ/agra.—C usoh: Oliarleston, S. 0., 1; Miami, 2; Iroulsvillo, 1. 

Tyihut fever.^-^oaas: New York, 1; Savannah, 1. 
















































































FOREIGN REPORTS 


CANADA 

Provinces—Communicable diseases — We^ ended May 18, 1940 .— 
During the week ended May 18, 1940, cases of certain conununicablo 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 


nisoase 

Prince 

Edward 

Island 

Nova 

Scotia 

New 

Bruns¬ 

wick 

Qu^ 

boo 

Ontar¬ 

io 

Mani¬ 

toba 

Sas¬ 

katch¬ 

ewan 

Al¬ 

berta 

British 

Colum¬ 

bia 

Total 

Cerebrospinal meningitis. 




1 

4 


1 




Chickftn]^y _ ” 


19 

14 

163 

832 

82 

2 

1 

64 


DiphthftnA- 


3 

1 

23 


12 

4 

1 


41 

D'^ntery 




3 






3 

__ _ 


4 



21 


3 

Mllllllll 

2 

SO 

Xiothai^io encephalitis.... 





1 



BBjjHSj 


1 

Measlfis 


11 

8 


299 


280 

13 




PPIIglllj 

6 


WM 

841 

11 

15 


16 




14 



20 

3 

1 


1 

61 

Poliomyelitis_ _ _ 



BBHB 

2 




mmi 


2 

Scarlet fevcr_ 


fi 

12 

97 

91 

22 

2 


4 

263 

Tubormlosw. 

2 

10 

8 

64 

69 

1 

2 

■hI 


136 

Typhoid and paraty- 










phoiri fewer. _ __ _ 




20 

1 


31 

2 


66 

Whooping cough_ 




176 

138 

39 

35 

11 

10 

468 


REPORTS OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND 
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK 


Notb.—A cumulative table giving current information regarding the world provaloiice of quarantiriftlilo 
diseases appeared in the Public Hbaltu Ebports of May ai, mo, pages 1000 1002. A similur table wIU 
appear in future issues of the Public Health Retoiits for tUo last Friday of ouch month. 

Cholera 

India — Movlmein, —During the week ended Juno 1, 1940, 10 oases 
of cholera were reported in Moulnaiein, India. 


Plague 

Hawaii Territory—Island oj Hcmaii—Hamahia District — Paauilo. 
rat found on May 9, 1940, in Paauilo, Hamakua District, Island 
of Hawaii, T. H., has been proved positive for plague. 

Umted States, — A report of plague infection in Lake County, Oregon, 
and in Spokane County, Washington, appears on page 1138 of this 
issue of Public Health Reports. 

( 1142 ) 
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PLAGUE IN THE UNITED STATES 

By Bkock C. Hampton, Dieision of Sanitary Reports and StcUislics, United States 

Public Health Service 

* UtTMAN CASJSS 

Tlvo questions of when and how plaguo was introducod into tho 
United States and whence it camo will probably forever remain un¬ 
answered. Tliero are certain known facts bearing upon tho prevalence 
and epidemiology of tho disease that may servo as a guide to specula¬ 
tion regarding tlu'so questions, but there is notlung more spooido upon 
which to base the answers or build the structural evidence for sound 
logical deduction. 

Plaguo had been quiescent for many years prior to 1894, when tho 
latest and greatest pandemic in the Orient began its spread from 
Yunnan Province in China, first to Hong Hong, tlxonco all over Asia 
within tho next 2 years, then to Africa, western Europe, Hawaii, to 
South America in 1899, and to Australia cither late in 1899 or early in 
1900. It was known, that plague infection was carried by rats and 
fleas on vessels and that human cases occun’od on some of tho vessels. 

The first recorded appearance of plaguo in the United States, as 
well as on tho North American continent, occurred in San Francisco, 
Calif., on March 6, 1900. On that date tho body of a Chinese man 
who had died of tho disease was discovered in tho Chinese quarter 
of tlie city. A few days later, on March 11, tho diagnosis of plague 
was proved, bacteriologicaJly and by animal inoculation, by both the 
San Francisco Board of Health laboratory and officers of tho United 
States Public Health Service. 

In view of tho fact that rat plaguo may exist in a city for some time 
without the development of the disease in human beings, as was 
found to bo tho cose later in Seattle, Wash., and other cities, it is quite 
possible that the infection had been present among rats in San Fran¬ 
cisco for many weeks or months prior to the discovery of the first 
human case. 

Tho Anniifll Koport of the Surgeon General of the Public Health 
Service for the fiscal year 1900 stated: “While during the year this 
2S0884*—40-1 (1148) 
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disease [bubonic plague] lias made its appearance on vessels at several 
national and local quarantine stations in tbo United States, namely, 
Port Townsend, San Francisco, and Now York, it was reported 
present in only one of these cities—San Francisco—and the time and 
method of its entrance have not as yet b(‘en determined/^ If the 
writer of that statement oiBfered it somewhat apologetically, he need 
not have done so; for those facts have not yet been determined, and 
they are likely to remain forever locked in the histoi*ical vaults of the 
unknown, affording subjects for epidemiological theorization. 

The account of the first appeai'anco of the disease in this country 
and the fight made against it by public health officials, Federal and 
local, is a dramatic episode in the history of public health in the United 
States that is preserved in official records and in the files of the San 
Francisco newspapers. The existence of plague in San Francisco was 
firmly denied for months by many intelligent and wcdl-moaning but 
uninformed persons—some of them doctors and health officials—as 
well as by others whose action was pi'obably baaed on commercial 
interests; and the work of controlling the disease was hindered by tbo 
strong opposition interposed by newspapers, public officials, intluen- 
tial private citizens, and even the courts. It was only after a report 
had been made in 1901 by a special commission of impaitial experts, 
appointed by the Surgeon Genoi-al of the United States Public Health 
Service, that the matter was finally settled. The existonc<i of human 
plague in San Francisco was not further vigorously denied, and the 
work of control was allowed to proceed unimpeded. 

Human cases of plague continued to appear in San Francisco, and 
121 cases with 113 deaths, principally in Chinese and Japanese 
and confined to the Chinese quarter of the city, had been reported 
up to February 1904, in which month the last case in this first out¬ 
break was recorded. The work of cleaning up the infected area in 
Chinatown and getting rid of the rats terminated the epidemic and 
brought down the curtain on the first and most dramatic act in the 
history of plague in the United States, It provided an intonnission, 
but did not end the play. 

In May of 1907, a year after the earthquake and fire, plague was 
again discovered in San Francisco. A sailor taken to the Public 
Health Service Marine Hospital from a tug in the bay was found to 
be suffering from the disease, but he died in the hospital before any 
personal history could be obtained, and the tug was later lost at sea. 
On August 12, 1907, the second case of the second outbreak appeared, 
which was followed by 13 other cases boforo the end of the month. 
The first experience with plague was still fresh in the minds of the 
people, and so the efforts devoted to suppressing this second outbreak 
received the unanimous support of all interests and the epidemic was 
abated within a little more than a year; but during that period there 
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wore roporlod 159 cases with. 77 deaths. This time the cases were 
not confined to tho Chinese quarter but were scatteri'd throughout Uvo 
city. The last ease in this series in San Francisco occurred on Juno 
30, 1908. 

At about tlio time of this second outbrcalc, plague cases also occurred 
in localities adjacent to San Francisco. In 1907, 12 cases were 
reported in Oakland, 1 case in Berkeley, and 3 cases in Contra Costa 
County; and in 1908, 1 case was reported in Oaldand, 2 cases in 
Conti-a Costa County, and 1 case in Ix)s Angeles. In the latter year, 
plague was demonstrated in ground squirrels in Contra Costa County, 
the first proof that tho infection had spread to those wild rodents in 
California. 

Durmg October 1907, human plague made its first appearance in 
Seattle, Wash. In 3 fatal cases the disease was proved bacteriolog- 
ically, although an officer of tho Public Health Service reported later 
that there were 7 cases and 7 deaths during this outbreak. According 
to tho records, however, only 3 oases wore positively diagnosed as 
plague. The source of the infection in Seattle is not known. It is 
possible that it came from San Fi’anoisco, as the port of Seattle was 
protected from Oriental and Hawaiian infection by quarantine restric¬ 
tions. On tho other hand, it may have been introduced direct from 
tho Orient, as it has been pointed out that quarantine did not prevent 
tho introduction of tho disease into San Francisco in 1900, and cargoes 
of vessels arriving in Seattle from tho Orient were generally more 
rat-attractive than those from San Francisco. Rat plague persisted 
in Seattle for 10 years subsequent to 1907, without the development 
of a human case, so far as known. 

During tho period 1908-1914, plague appeared in other localities 
in California, with a total of 22 human cases and 10 deaths occurring 
in San Francisco (city and county) and 8 other counties. Of these 
cases, 5 occurred in San Francisco, 3 in Oakland, 6 in Contra Costa 
County, j ust across the bay from San Francisco, and 3 case was reported 
in Ijos Angelos. During this period tho area of human infection had 
extended into rural sections of the State as far south and cast as San 
Benito and San Joaquin Counties, and tho infection was found in 
rodimts (rats and ground squirrels) durhig this period in many other 
counties of tho State. Tufocted rats were found also in Seattle, 
Wash., during these years and in Now Orleans, La., in 1912 and 1914. 

Tho next outbreak of human plague in tho United States occurred 
in New Orleans in 1914, with 30 cases and 10 deaths reported from 
June 21 to September 8. The first case occun’ed in a native of Sweden, 
who had resided in tho city only since June 16. A history of previous 
residence was not obtained. Infected rats had been found in the 
city as early as 1912. Intensive plague-suppressive measures were 
instituted immediately on the appearance of human cases and tiie 
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pla^uc-infoction index in rats dropped rapidly in the following yeara. 
An additional mild case of plague occurred in the city in 1915, but no 
further case appeared until 1919-20, when anotlu'C outbreak occurn'd 
with 22 cases and 8 deaths. No further cases have been reported in 
tliat city to date. 

During the short period August 16-Sept ember 11,1919,13 cases of 
rapidly fatal pneumonic plague occurreil in Oakland, Calif., the first 
outbreak of this typo of the dieease reported in the Unitetl States, 
although pneumonic cases had been reported in the first San Francisco 
epidemic. On the basis of bacteriological evidence, history of con¬ 
tacts, and clinical data all cases were attributeil to plague. The 
first case in this Oakland epidemic appeared in a man who had been 
squirrel hunting on August 11 and 13 and became ill on August 15. 

In 1920, human cases of plague appeared in Pensacola, Fla., and 
Galveston and Beaumont, Tex. 

The only recorded appearance of plague in Pensacola, Fla , occurred 
during the period May 31-August 31, 1920. On June 11, the Public 
Health Service quarantine officer reported a suspected case of the 
disease A careful history of the patient revealed that he hud not 
been out of Pensacola nor on board a ship during the preceding 6 
months, and as other cases made their appearance it was e\ident that 
the infection had been contracted locally. Also, a review of the city 
death records and subsequent investigation revealed that a fatal case 
of plague had occurred in the city on May 31. During tho following 
3 months, 10 cases with 3 deaths wore reported. 

In tho same year, from June 16 to November 14,18 cases of plague 
with 12 deaths occurred in Galveston, Tex. Plague eradioativo 
measures were adopted, and no instance of rodent infection was found 
after May 29, 1922, when the last plague-infected rat was trapped in 
Galveston. To date, no further human cases have been reportI'd there. 

About the same time, from June 19 to August 23,1920, 14 eases of 
plague with 6 deaths were reportecl in Beaumont, 'i'ex. Intimsive 
plague-suppressive measures were instituted, and tho infection in 
rodents was soon brought under control. No further ease of plague 
has appeared in Beaumont. In the same year, 1 fatal case occurred 
in Port Arthur, Tex., the only case that has been reported there, and 
another in AJameda County, Calif. 

In 1921, New Orleans reported 3 eases with 3 deaths, and San 
Benito County, Calif., 3 cases with 1 death. In 1922, 1 case each, 
with no death, was reported in Elmhurst (Oakland) and Santa Cruz, 
Calif.; and in 1923,1 case was reported in San Francisco. 

The next outbreak of plague was that which occmTcd in Los Angeles, 
Calif., in 1924-25. During the period November 1, 1924-January 5, 
1925, 41 cases with 34 deaths were recorded in that city, 33 cases of 
the pneumonic type, with 31 deaths, and 8 cases of tho bubonic form 
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plaguc-infoction index in rats dropped rapidly in the following years. 
An additional mild case of plague occurred in the city in 1916, but no 
further case appeared until 1919-20, when another outbreak occurred 
with 22 oases and 8 deaths. No furtlxor cases have b(>on report('d in 
that city to date. 

During the short period August 15-Scptembcr 11,1919, 13 cases of 
rapidly fatal pneumonic plague occmxed in Oakland, Calif., the first 
outbreak of this type of the dieoase reported in the United States, 
although pneumonic cases had been reported in the first San Francisco 
epidemic. On the basis of bacteriological evidence, history of con¬ 
tacts, and clinical data all cases were attributed to plague. The 
first case in this Oakland epidemic appeared in a man who had been 
squirrel hunting on August 11 and 13 and became ill on August 15. 

In 1920, human cases of plague appeared in Pensacola, Fla., and 
Galveston and Beaumont, Tex. 

The only recorded appearance of plagxie in Pensacola, Fla., occurred 
during the period May Sl-August 31, 1920. On June 11, the Public 
Health Service quarantine oflficcr reported a suspected case of the 
disease. A careful history of the patient revealed that ho had not 
been out of Pensacola nor on board a ship during the prweding 6 
months, and as other cases made their appearance it was evident that 
the infection had been contracted locally. Also, a review of the city 
death records and subsequent investigation revealed that a fatal case 
of plague had occurred in the city on May 31. During the following 
8 months, 10 cases with 3 deaths were reported. 

In the same year, from June 16 to November 14,18 cases of plague 
with 12 deaths occurred in Galveston, Tex. Plague eradicative 
measures were adopted, and no instance of rodent infection was found 
after May 29, 1922, when the last plague-infected rat was trapped in 
Galveston. To date, no furtlier human cases have been reported tluxe. 

About the same time, from June 19 to August 23, 1920, 14 cases of 
plague with 6 deaths were repoi*tod in Beaumont, "iVx. Intensive 
plague-suppressive measm'cs were instituted, and the infection in 
rodents was soon brought under control. No further case of plague 
has appeared in Beaumont. In the same year, 1 fatal case occurrwl 
in Port Arthur, Tex., the only case that has been reported there, and 
another in Alameda County, Calif. 

In 1921, Now Orleans reported 3 cases with 3 deaths, and San 
B^to County, Calif., 3 cases with 1 death. In 1922, 1 case oacli, 
with no death, was reported in Ehnhurst (Oakland) and Santa Cruz, 
Calif.; and in 1923,1 case was reported in San Francisco. 

The next outbreak of plague was that which occurred in Los Angeles, 
Calif., in 1924-25. During the period November 1, 1924-January 6, 
1926, 41 cases with 34 deaths were recorded in that city, 33 cases of 
the pneumonic type, with 31 deaths, and 8 cases of the bubonic form 
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with 3 deaths. Two sources of infection were considered: (a) The 
introduction of the disease from foreign ports through ban Pedro 
(Los Angeles harbor) and (6) the transmission of the infection from 
ground squirrels to rats and thence to human beings. As intmaive 
trapping operations in San Pedro disclosed no plague-infected rats 
there, greater weight was given the other possible source. Rata 
were found to be numerous in Los Angeles, infected ground squirrels 
were discovered there, and contact between the two species existed in 
many parts of the city. Furthermore, during the year there had been 
a virulent outbreak of plague in ground squiiTcls in San Luis Obispo 
County to the north of Los Angelos. Additional significance was 
given to this source by the typo of tlie disease in man. The “marmot 
type” was suggested by the preponderance of Imig involvement in 
the human cases; and the guinea pigs inoculated for oonfinnation 
also showed a predominance of lung lesions. 


Table 1. —Cases of human 'plague in ik( United i^taUh ^ 



1 'nie annual figures for Oali&ynia tor the years 1900-1908 were sootirod from wlons **ource8» some of 
which overlwped and required adjustment; therefore tlioy may not agree with previously published figures 
It is believed,^wever, that they are as nearly accurate as possible. Owing to conditlonB m tbo Ohim'so 
quarter of San Frmcasco, it is not to be expected that the records of cases or deaths in the first outlireak are 
complete, and probably some cases. In Chinese at least, wore not recorded in the second epidemic In 1907. 

The last reported human case to Jan. l, 1940, occurred in Millard County, CJtah, December 4, 1939. 

Since 1924 and through 1939 only 15 cases of plague, with 6 deaths, 
have been reported in the United States, of which all but 4 cases and 1 
death occurred in California. Two cases have boon reported during 
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that poiiod in Utah (1936, 1939), 1 case has been reiJortcd in Nevada 
(1937), and 1 case with 1 death was reported in Oregon (1934). The 
eases in California were reported in 8 counties, namely, Los Angelos 
(1926, 1933), Contra Costa (1927), Santa Cmz (1928), Monterey 
(1928, 1930), Santa Barbara (1928), Tulare (1934), Sonoma (1936), 
Placer (1936), and Fresno (1937). 

From the time of the first appearance of plague in the United States 
in 1900 to January 1, 1940, there have been recorded 499 eases with 
314 deaths. These figures may not agree with those presented else¬ 
where, as they have been compiled from various sources; and it may 
bo reasonable to assume that, because of conditions existing in the 
Chinese quarter of San Francisco during the first plague epidemic in 
that city, and other difficulties which hampered the work of investiga¬ 
tion and control, a complete record of cases in Chinese was not 
secured. Human cases of the disease in the United States have been 
reported in 8 States, in chronological order of first appearance as 
follows: California, 1900; Washington, 1907;Louisiana, 1914; Florida, 
1920; Te.\as, 1920; Oregon, 1934; Utah, 1936; Nevada, 1937. The 
last human case of plague in the United States, up to January 1,1940, 
was reported in Millard County, Utah, on December 4, 1939. 

PLAGXrK INFKCTION IN WIM) IIODBNTS, BODKNT PAHASrrES, AND BABBITS 

With only 8 cafies of human idague reported in the United States 
during the 10-year period 1930-1939, the disease in human beings in 
this country may be thought to have become merely a matter of 
academic interest; but when the situation is viewed in the light of 
the expanding areas in which plague-infected wild rodents and insect 
parasites have been found in recent years, the disease assumes sig¬ 
nificant public heallh imporltmcc and becomes a problem fraught 
with potential danger. Within 10 years after plague first appeared 
in San Francisco, the irifection was proved to exist in the ground 
squirrels in 9 California counties (not including San Francisco city 
and county), cxl<‘nding as far east as Stanislaus County and as far 
south as Ia)S Angeles County, over 400 miles from San Francisco; 
and up to January 1, 1940, tlio infection has been found in wild 
rodents or their parasites in States as far north as Washington and 
Montana and as far cast and south as Now Mexico. 

I’lague-infected rats were found in San Francisco during the first 
plague epidemic, and systematic efforts were made by the local health 
authorities, in cooperation with tlie Public Health Service, to destroy 
them, to eliminate rat harborage, and to ratproof old buildings, 
especially in the Chinese quarter. Notwithstanding these plague- 
preventive measures, the infection probably continued in these 
rodents in San Francisco and increased after the relaxation of sup- 
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pressivc measures to bmg about a new human epidemic in 1907, 
following the earthquake and fire, which provided more favorable 
conditions of rodent and flea ecology. 

The fii'st demonstration of plague infection in ground squirrels in 
the United States was made in Califoraia in 1908, in (lontra Costa 
County, across the bay from, and to the east of San Francisco, and 
in Los Angeles County. In Los Angelos, the infection was found 
that year in a ground squirrel which had bitten a boy who hi ter 
developed plague. In 1909 and 1910, infected ground squirrels were 
found in seven other counties in California, in 1911 in three additional 
counties, in 1916 in San Mateo County, the north of which borders 
San Francisco (city and county), in 1917 in San PVancisco, in 1925 in 
Oakland, and in 1928 in Ventura County. 

In 1934 epizootics of plague wore reported in ground squin-els m 
the Sierra Nevada Mountain areas of eastern California, in Kem 
and Tulare Counties, and in Modoc County at the (‘xtremc north¬ 
west comer of the State, bordering on Oregon; and in that year a 
fatal human case was reported in Lake County, Oreg., which is 
bordered by Modoc County, California, on the south. 

Since 1900, field investigations of plague and plague-.suppre8sivo 
measures have been conducted continuously, though with varying 
degrees of intensity, in California by the State aiul local healtli 
authorities in cooperation with the United States Public Health 
Service, and since 1934 extensive field inves%ations have been con¬ 
ducted by the United States Public Health Service in cooperation 
with the health departments of five States. Tliese studies have 
resulted in the discovery of wild-rodent plague in nine of the far west¬ 
ern States, in addition to California, as follows: In Oregon and 
Montana in 1935; in Utah, Idaho, and Nevada in 1936; and in Wash¬ 
ington State, Wyoming, Now Mexico, and Arizona in 1938. In May 
1939 plague infection was proved in tissue from a kangaroo rat trappi'd 
on April 15 about 10 miles west of Las Cruci's, Dona Ana County, 
N. Mex. It is believed that this is the farthest <>ast an<l south 
that plague has been demonstrated in wild rodents in tlie United 
States, and the first instance of tlio proof of plague among kangaroo 
rats in this country. 

On June 19, 1939, Surgeon C. K. Eskoy reported plague infection 
proved in the tissue of a cottontail rabbit, taken May 27, in Lincoln 
County, Wash. This was believed by Doctor Eskey to be the first 
danonstration of plague in a rabbit in nature. 

In 1936 the method of parasite inoculation of experimental animals 
was adopted by the United States Public Health Service investigators 
as a routine procedure for locating plague infection among wild 
rodents. In that year this method was first used by Surgeon C. R. 
Edtoy in demonstrating infection in fleas collected from ground 
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squiiTcls in norlln'fn N(‘va(la. Sinco then, and up to the middle of 
1939, over 4,000 inoculation Ic'sts had been inatle of more than 200,000 
parasites, principally fleas, <'ollect<'d from wild roch'nts. 

To Januaiy 1 , 1940, idaKuo infwtion has been demonstrated in 14 
species of ground squirrels, in r(‘d squirrels, tree s<iuirrels, and flying 
squirrels, in wood rats, kangaroo rats, iiehl mice, prairie dogs, chip¬ 
munks, marinolb, and a cottonfail rabbit in western United States, 
and in fleas, lice, and ticks from wild rodents. By inoculation teats 
of paraait<>s, jdague infection has b<‘eu provwl in ajjproximately 100 
poole<l inoculations of fleas, 6 inoculations of lice, and 2 inoculations 
of ticlis. In many instances flea infection was demonstrated while lice 
and ticks from tlie same groups of animal hosts wore not found 
mfccted. On the other hand, one moculation of ticks and one of lice 
pro<luced plague mfection in tost animals when tho fleas from the 
same hosts were not found infectious. 

From the available evidence and the records it apjjcara that plague 
infection has spread from the rats in Sail Francisco first to tho ground 
squirrels and then to other wild rodents in western United States. 
It j>iay also hav<> sjjread from the rats in S(‘attle, Wash.; but in view of 
the early dis<'overy of the infection in the ground squirrels of tlio San 
Francisco Bay ngion, the gradual extension thenco north, east, and 
south, the laige mnnl)erB of such native rodents in California, and tho 
favorable natural opportunities for tl>em to maintain a reservoir of 
infection and to (>xtend it, among their own species and to other species, 
it would appear that this has been tho important source of the exten¬ 
sion of the disease north, oast, and south to tho other wosteni States. 
It is possible that scavenger birds have played some part in sproad'i^ 
tho infectiorr, as fleas and ticks have been found in the nests of the 
burmwing owl, which is a constant companion of the ground squirrel 
and is frequently a joint tenant in tho burrows of this rodent. Casts 
from such |)r(*(lnlory birds which havo been fed plague-infected guinea 
pig tissue have been shown to be consistently infectious, and avian 
red cells hnvt' bc(*n found in the intestinal contents of ticks from tho 
burrows and nests of tho wosteni burrowing owl. However spread, it 
can bo said that wild rodent plaguo has apparently been gradually 
extending eastward from tho Pacific Coast. 

Wlu'ther or not the wild rodents inhabiting tho States <*ast of tho 
Uocky Mountains will maintain the infection and disseminate it 
farther east can only be surmised. The present known foci in this 
region are fortunately removed from thickly populated metropolitan 
areas, and tho density of tho rodent population and probably tho 
index of infection are low. However, as tho records show, wild 
rodent plaguo may spread unnoticed over great areas unless intensive 
investigative measures are taken to detect its presence, and it may 
continue to spread unless suppressive measures are adopted to prevent 
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it It is evident that farther spread of the infection eastward, through 
a rodent and human population of insufficient density to give rise 
to explosive epidemics, will eventually bring the disease witWn striking 
distance of the rat and human populations of large cities. Then, 
through a reversal of the original sequence of spread, the disease may 
become epidemic in any city near Uio approaching danger zone which 
has a sufficiently high population of rats and a sxilliciently high floa 
index to provide favorable conditions for human infection. 

In view of the relatively small numbers of cases of plagtio and doatlis 
from the disease in the United States during the past 40 years, it might 
appeal- to some persons that too much prominence has been accorded 
it and too much effort devoted to it as a public health problem in this 
country; but it still holds our interest, because it scaled the barrier of 
quarantine, because of its persistence and gradual biological and 
geographic spread, and because of the difficulty in eradicating it 
entirely in vast ai-eas of low biological density. In rural areas where 
the disease is maintained in wild rodents, it occasionally takes a human 
life, and it remains like a smouldering fire, ready to burst into flame 
at any place where the smoko of infection appears and adequate 
protective measures have not boon applied. With full knowledge of 
how to prevent and control the disease, however, plague in epidemic 
form should nevOT ho permitted to occur m any locality in the 
United States. 


Tabm 2. —Chronological record of plague infection^ in rodenU, rodent parasitee, and 
rabbits in counties of the uestem States as reported to the United States Public 
Health Service 


Year 

State and Oounty or City 

Infection found in— 

?90? 

California: San 'Frandsco _............ 

Kats. 

1903 

_do ____ 

Do 



Do. 


WaslUnirton: battle. 

Do. 


California: 

Do. 


irr^iT)oisflo __ 

Do. 

lona 

California: 



Ground squinyli ond rftt^. 

Ground sciuirrols. 

Itais. 


Tjfta AnpAlft.*!. ... ' ^_ 




Frfwnoifloo _——— 

Do. 


Wft$hln{Fton: Seattle_ 

Do. 

1909 - 

Califomia: 

AlftTn^dft Cnnnty .. .. 

Do.* 


n/>nt.ira C?nRta County- _ 

Ground squIiToISc 

Do. 


flanta Clara Cnnnty . 


CpifK C4>i^nty__ 

Do. 

1910 _ 

Caliiomia: 


Alamada County. _ 

Do. 


Contra Costa Cnnnty ^ 

Do. 


Montaray Cnnnty 

DOe 

Do. 


San Benito Cnnnty 


Santa Clara County _ _ 

Do. 


Santa Cruz County _-_ 

Do. 


San Luts Obispo County . .. . 

Do. 


Stanislaus Comity ___ 

^ Do. 

Bats. 


Washington: Seattle ____ 


I As ths method of mass or pooled InooDlaUon was used to detnmino plagm infortlon In most tnstnnoos, 
IndlTldual Inteotlon In each species of animal or parasite was not ptOTOd In ever? Instance here recorded, 
althongh It has been demonstrated separately In each siieoles. 

< Flagoe Infection bond In a wood rat on Oot. 17,1909. 
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Tabt.f. 2- -ChrovoltHVcal record of plague irtficfion in rodents, rodent parasites, and 
rabbits in counties of the vrstcrn States as reported to the United States Public 
lhalth Scivice Continuod 


Yciir 


1011 


1912. 

10X3. 

10X4. 


lOllS. 


lOtC. 


1017. 


1018 

1010. 

1020. 


mil (Nttitiity or <Mty 


CuUfurnm* 

Aliuiii'Mn <'omiitv 

tN»nltii I’ostH <N)unly ___ 

Kn'sno <’nutifv - 

M<'rHMl . 

Monii^rry <Vmmv . 

Siin <’mmtv __ 

huitii limlMirft (’onnty. 

Klin JoHMUln <’otmty , 

Stnmslniis County « . 

Wfishmrton Si*iittl<* .. 

('ulironiin* 

Alaxnciln ('’minty 

(Nintrii (Nista ('ounty_—««. 

Tioaniimu. Now OrkMUis... 

Culiiornur 

Alnrnoilft C'minty 

('nnlra Cuitn tVnmty ............ 

Pun Honltot’nimty ... 

Hunttt ('lam C'ounty.—.—, 

WiiMhlnyton; Hoattlc 
('.ilitHiiuir 

Aliitioilu ('ormtv 
Contn Ci>stn Co«nty«, 

Monioroy (’ounty ...... - . 

Pun nonito (’ounty 

Lmuslunu* Nowdrlonim.. 

Waslunyton Souttli* 

(’ullfornlu: 

Alutmwift (Vmnty __ 

<’uniru Costa ('ounty. 

Pun IJoiiIlo (’ounty . 

Iiiuiisiutm* Nt'w Ork'utm.. 

Wiishtnvlun; Heat tin .. 

Culifurniu: 

Alumoila County ............ 

Contra ('’mta ('ounty ........... 

Merml (’ounty ............. 

Montori'X County ....... 

Pun lionllo ('ounty 

Hun Mutoo (’ounty.... 

Hanfi ('luru ('ounty.............. 

Huntii <'ru« (’minty __ 

liOulKlanu! 

Now Orleuti^ 

JotTonmn Cturlsh .. 

HI, nornawl Curiiih .............. 

Wimhlripton.* H<*attlo ............... 

(’Hllfornla: 

AIhiiumIh County ............. 

Han Itonlio ('ounty .. 

Han Fnindmsi 

Han Mntwi ('ounty .. 

Haritn Crue County ............ 

IioulNlana; 

J(«tTorHon ParliiU . ... 

Now (irlonnu ................ 

WuHiilnaton: Htmltla.. 

Culttornla: 

A luntwla County 

Contra (’onta ('ounty..—.- 

Han Matno County ............ 

('allforiita' 

Alatnoila ('ounty ............ 

Contra ('osta ('ounty......—.—. 

Han Mat(*o ('ounty_....—... 

('ttllfonila: 

Alamoda County -—--... 

Contra c'onta ('ounty- 

Merrad County 

Montoroy County ---- 

Han Benito County 
Han Joaquin ('ounty— 

Hania Ciura County...-- 

Banla Crua County.-.-—-— 
Stantalaufl County..——... 
Floridai Pontiaoola —.——— 
T^ulfflttoa: Now Orleans.—. 

Toxaa* 

Beaumont. 

Galveston 

Port Arthur....——.—. 


Infwtion lound in— 


Oroiind iiQUirrels. 

1 ) 0 . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dx». 

rtats. 

Worn! nit ami iirounil Miuirr<‘l8. 
Oround squirrels. 

Unis. 

Ground aquirrela. 

Do. 

Do. 

Do. 

ItAts. 

Ground squirrels. 

Do. 

Do. 

Do. 

Uats. 

Do. 

Ground sxiuirrela. 

Do. 

Do. 

Kats. 

Do. 

Ground squirrels. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Itats. 

Do. 

Do. 

Do. 

Ground squirrels. 

Do. 

Do. 

Do. 

Do. 

Hats. 

Do. 

Do. 

Ground squirrels. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Eats. 

Do. 

Do. 


g: 
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Table %—Chronological record of plag^te infection in rodents, rodmt poraszies, ojrf 
rahbiU in counties of the western States as reported to the Umted States Puhlte 
Health Service —Continued 


Year 


1921- 


1022 - 


1923- 

1924. 


1925.. 

1926. 

1927. 


State and Oounty or Olty 


California: Bon Benito County... 

Florida: Pensacola. 

Tx>uisinna: Now Orleans- 

Texas: (Jalvestou...— 

Calirornia: 

Alameda County.. 


Santa Cruz County- 

Texas: Galveston.. 

California: Contra Costa County., 
Ctdlfornla: 

Los Angelos- 


San Benito County. 

County., 


San Luis Obispo 
CaLifomla: 

Los Angdes. 

Oakland.. 

Louisiana: Now Orleans— 
California: 

Tios Angelos.- 

San Benito County... 
California: 

Contra Costa County. 

Los Angelos. 

California: 


1931.. . 

1932.. . 

1933- , 

1934- 


1936- 


Alameda County- 


Contra Costa County_ 

_do. 

Los Angeles....... 

Monterey Oounty____ 

Ban Bonito Oounto. 

San Luis Obispo County_ 

Santa Cruz County__ 

Ventura County_ 

California: 

Monterey County_ 

_do.. 

San Benito Ooun^.. 

San Luis Obispo County_ 

Santa Barbara County_ 

Santa Clara Oounty_..... 

_do_...... 

California: 

Monterey County_........ 

San Benito County_.... 

Oolifomla: 

TaOS Angeles.. 

Ban Benito County.. 

Calirornia: 

San Benito County—._ 

Santa Clara County___ 

California; 

Kern Oounty___ 

Modoc County..._.... 

Tulare Oounty_ 

California: 

Lassen County____ 

Modoc County_ 

—do . 


San Luis Obispo Oounty_ 

—do...... 

Montana: Beaverhead County. 
Oregon: 

Grant Oounty.. 

Lake County.____ 

WfiJlowa County__ 

California: 

Eldorado County_ 

Lassen Oounty_ 

Modoc Oounty_ 

Monterey County_ 

San Bernardino County_ 

Santa Cruz Oounty_ 


Ventura County 

Idaho: Bonneville C .... 

Montana; Beaverhead Oounty.. 

Nevada: Elko Oounty__ 

Utah: 

Beaver County—. 

Qorfidd County., 


Infection found In-^ 


Ground aqulrn*ls. 

Bats. 

Do. 

Do. 

Ground squirrohk 

Ground s<iuirrol8< 

Bats. 

Do. 

Ground squlrreb. 

Do. 

Bats. 

Ground squirrels. 

Bats. 

Do. 

Ground squirrels. 

Do. 

Bats. 

Ground squinx'ls. 

Do. 

Bats. 

Ground squirrels. 

Do. 

Do. 

Do. 

Do. 

Do. 

Bats. 

Ground squirt^ 

Do. 

Do. 

Do. 

Do. 

Rat. 

Ground squirrels* 

Do. 

Bat. 

Ground squirrel. 

Do. 

Do. 

Ground stmlmds. 

Grmmd tMitilrrolN and rat 
Ground squirrels. 

Do. 

Field mouse. 

Grouml wiiiirrels. 

Wood rat. 

(hound squirrels. 

Ground squirrel. 

Do. 

Do. 

Do. 

Chipmunk. 

Ground squirrels. 

Fleas from ground squirrels. 

Do. 

Do. 

Ground squirrels and fleas from ground 
squlnels* 

Do! 

Marmots and fleas and lice from marmots. 
Fleas from ground squirrels. 

Ground squirrels and mannot. 

Prairie dogs and. fleas from nralrle dogs. 
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Table 2 .—Chronological record of plagm infection in rodents, rodent parasites, and 
rahhiis in counties of the western States as reported to the United States Public 
Health Service —Continued 


Year 


Stnto ami County or City 


Infection found In— 


1937-, 


1038., 


Caliromla: 

Eldorado County,. 
Preuno County 


Pluoor County. 


San Bernardino County.. 


flan Mateo County—, 
Idaho: Bannock County.. 

MoTitana: 

Beoverhead County., 
Madison County—, 
Nevada: 

Pouf'laa County_ 

Onmiby County.. 


Oregon: 

Grant County.... 
Lake County .... 
Wallowa County- 


Utah: ^ ^ 

Morvan Count v........... 

Wasatch County. 

Washington: Adams Oounty,. 

Arirona: Apat’ho County. 

California; 

Eldorado County...—.... 


Fleas from ground squirrels. 

Ground squirrels, flying s^iuirrols, chip¬ 
munks, and mice, and fl(*^s from ground 
anuirrela, red squirrels, and chipmunks. 
Pooled tissue from ground sfiuirrcls, chick¬ 
aree squirrel, chipmunks, wood rats, 
and aJoyandrinus rats, and fleas from 
ground squirrels and chipmunks. 
Ground squirrtds and fleas from ground 
squirrels, mic<s wood rats, and chip¬ 
munks. 

Fleas, lice, and ticks from ground squlrrels.5 
Ground squirrels and fleas and tick from 
ground squirrels. 

Ground squirrel. 

Bo. 

Fleas from chipmunks. 

Floas h:om chipmunks and fleas and lico 
from ground squirrels. 

Ground sqtilrrcl. 

Fleas from ground squirrels. 

Ground squirrels and fleas from groimd 
squirrels. 

Fleas from ground squirrels. 

Ground squlrrol. 

FleOvS and lice from gn)und squirrels.* 

Fleas from prairie dogs. 

Ground squirrels and fleas from ground 
squirrels. 

Bo. 

Ground squirrols. 

Ground squirrels and fleas from ground 
squirrols. 

Do. 

Fleas from ground squirrels. 

Ground squirrols and fleas from ground 
squirrols (some collected from ground 
squirrel burrows). 

Ground squirrels and fleas and lico from 
ground squirrels and marmots. 

Ground squirrels and fleas from ground 
squirrels. 

Ground squirrels and fleas from ground 
squirrols. 

Fleas from ground squirrels. 

Floas from desort wood rats. 

Prairie dogs and fleas from prairie dogs, 
field mice, and ground squirrels.* 

Ground squirrels and fleas from ground 
squirrels. 

Ground squirrels and fleas, louse, and tick 
from ground squlirols. 

FlcMW from desert wood rate. 

Fleas from ground squirrels. 

Ground squirrel. 

Ground squirrels and fleas and lioe from 
ground squirrels. 

Ground squirrels. 

• Collected in September 1936 and stored in Icebox until July 1937. ,-rcr 

*Tt Is believed that this was the first positive evidence that plague existed In the wild rodents of W^- 
Ingtou State and that the locality in which the infected fleas and lice were collected is the most northern 
point In tho TTnltort Staton In wWali wild rodont plsgns h« b«n found. v.,..™., h- 

»Infection proved In prairie dogs and fleas from prairie dogs on August 20,1988. This is believed to bo 
tbe tot evidonoo of plague In wild rodents In New Mexico. 


IfYeano County. 

Plumas County ™ 
flan Benito County , 


Pan Bernardino County.. 
Panta Clara County,— 
Santa Crus County__ 


Idaho; 

Bannock County-- 
Bear liOko County. , 


Montana; ^ ^ ^ 

Beaverhead County.. 


Gallalln County.. 

Nevada: Clark County.. 

Now Mexico; Catron Cuunty.. 

Oregon; 

Baker County..__ 


Grant County.. 


Utah; ^ 

Kane County_ 

Blch County. 

Wasatch County.. 
Washington: 

Adams County... 


Lincoln Oountv.. 
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Table 2. —Chronological record of plague infection in rodents^ rodent parasitesj and 
rabbits in counties of the western States as reported to the United States Public 
IlcaUh Service — Continued 


1938. 


1939 


Year 


State and County or City 


Infection found in— 


Wyoming: 

Lincoln County_ 

Sublctto County__ 

Uinta County_-— 

California: 

Contra Costa County_ 

Eldorado County-- 

San Benito County_ 

Ventura County_ 

Idaho: Eromont County_ 

Montana: Beaverhead County_ 

Nevada: Clark County.. 

Now Mexico: Dona Ana County 

Oregon: 

Grant County..-_ 

Wallowa County___ 

Washington: 

Adams County___ 

Lincoln County_——--— 

Wyoming: Sweetwater County—— 


Ground squirrels and llcas, lice, nn«l ticks 
from ground squirrels. 

Fleas and lice from gro»n<l sjiulrrels. 

Ground squirrels« nnii floas ironi ground 
SQUlnvls and prairie dogs. 

Fleas from ground squirrels. 

Do. 

Ground squirrel. 

Ground squimds and fle*w fn)m ground 
squimds. 

Fleas from ground squlmds. 

Ground 6(iuirrcl and ileus from ground 
squirrels. 

Fleas from desi'rt wood rata. 

Kangaroo rat.> 

Fleas from ground squirrels. 

Ground squirrels and fleas from ground 
squirrols. 

Fleas and Hee from grount l aciuirnds. 

Cottontail rabbit * an<l fleas iroiu ground 
squirrols. 

Fleas irom prairie dogs. 


«On July 8,1938, plague infection was proved in a ground squirrel and a pool of 19 fleas from ground squir¬ 
rels taken in Uinta County. This is believed to be the first positive demonstration of wild rudimt iflague 
in this State. 

T In December 1939, a human case of plague was reported in Millard County, Utah, fl'he rmtiont was 
engaged In trapping and skinning bobcats (wild oats) and coyotes, and occasionally liandled rabbits. 

I The farthest south and oast that plague infection had been demonstrated la wild rodents In the United 
States up to 1940. 

• Believed to be tho first demonstration of plague infection in a rabbit. 


The following is a list of wild rodents and rabbits of the wostom 
States which have been found plague-infected or are known to suffer 
from spontaneous plague:^ 


Order EODENTIA. Family Soiuiudab 


Genus Citeillus, Ground squirrel. 


1. CiteUus armalus. Uinta ground squirrel. 

2. Citellus heecheyi beecheyi. California ground s<iuirrcL 

3. Citdlus beecheyi fishcri, Fisher's ground squirrel. 

4. CiteUus beldingi oregonus, Oregon ground sfiuirrcl. 

6. CiielliLS columbianus columbianus^ Columbian ground sciuirrcl. 

6. Citellus columbianus ruficaudus. Blue Mountain ground squirrel. 

7. Citellus lateralis chrysodeirus. Golden mantled ground squirrel. 

8. Citellus richardsonii elegans. Wyoming ground squirrel. 

9. Citellus richardsonii nevadensus. Nevada ground squirrel. 

10. Citellus richardsonii richardsonii, Eichardson's ground squirrel.* 

11. Citellus variegatus grammurus. Say's rock squirrel. 

12. Citellus variegatus Utah, Utah rook squirrel. 

13. CiteUus washingtoni loringi, Loring^s ground squirrel. 

14. Citellus washingtoni washingtoni, Washington ground squirrel* 


1 

I 


IHjmIshed by Surgeon L. B. Byington, Plague Suppressive Measures Laboratory, Son Francisco, Oalif, 
Identification In question owing to change in nomenclature. 
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Genus Tamimdurm. Red squirrel. 

Tree squirrels 

16. Tamia^dunis dovglasii alholimhatm, California eliickiiree.® 

Gouua Glaucomya. Plying squirrel. 

16. Glaucomys sa?>rims kiftcwm* Sierra flying squirrel,* 

Genus Eutamim, Western chipmunk. 

17. Butamias qiLodrivittatus fraler. Tahoe chii>niunk. 

Geniifl Cynomyft, Prairie dog. 

18. Cynomys gunnuoni cvmcmis, Zuni prairie dog. 

19. Cynomys leucuruft. White-tailed prairie dog. 

20. Cynomys parvidens. Utah prairie dog. 

Gemis Marmoia. Marmot. 

21. Marmoia flameniris etigelhardtL lOngelhardt marmot. 

22. Marmota flaviventm ihomphoni. Golden mautlod marmot. 

Family Cuicxctidah. Native rats and mice. 

Cieuus Neotoim. Wood rat. 

23. Ncotoma dncrca ocddmialia* Western bushy-tailed wood rat.* 

24. Neoioim fusdpes fnohavemu. Mohave Desert wood rat.* 

26. NeoUma Icpida intermedia* Rhoads wood rat.* 

26. Neotoma lepida lepida* Desert wood rat. 

Genus Peromyscus* White-footed mouse. 

27. Peromysetta trnd gilherti* Gilbert’s white-footed mouse.* 

28. Pcromyacus trud trud* True white-footed mouse. 

Family Hrtjbkomyioato. Pocket rats and pocket mice. 
Genus Dipodomya* Pocket rat^ kangaroo rat. 

29. JDipodomya ordii ordii* Ord's kangaroo rat- 

Ordor LAGOMORPHA. HarcS; rabbits^ and pikas. 

Family Lkporioax; Hares and rabbits. 

80. Byldlagwt nuUallii nuUallii* Washington cottontail rabbit. 
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CLOTHING FOR PROTECTION AGAINST OCCUPATIONAL 
SKIN IRRITANTS 

By Louis Schwartz, Medical Director^ Leon H. Warren, Acting Aif(Utant Sur¬ 
geon, and Fredbrick H, Goldman, Associate Chemist, United Siaies Public 
Health Service 

The -wearily of protcctiTe clothing is one of the methods for the 
prevention of occupational dermatitis. Details as to dwigns and 
fabrics most suitable for such clothing are not found in muodical liter¬ 
ature. The present study is an attempt to find fabrics most satis¬ 
factory for protection against the various typos of occupational skin 
irritants and to surest such designs as will bo most protective and 
practical. 

Clothing made of fabrics permeable to liquids or gases offers pro¬ 
tection only if frequently changed and cleaned, beea\iso if exposed for 
any length of time to the chemicals from which they are to protect the 
skin, they become saturated and are apt to act as a poultice of these 
irritants. For this reason fabrics impermeable to choinioals are to he 
preferred. Rubber and oilcloth have been used for this purpose, 
but they have many disadvantages. Rubber is heavy and workers 
are prejudiced against its use because it is well known that rubber 
increases the amount of perspiration and prevents its evaporation. 
Besides, rubber is attacked by many of the industrial solvents such 
as the petroleum solvents, carbon bisuMde, the dblorinatod hydro¬ 
carbons, and BO forth. Tho rubber compounds are also known to 
produce dermatitis. Oildoth is usually heavy, rather un plin bln ^ 
inffammable, and is att^ked by even more substances than is rubber. 

There are now obtainable on the market many synthetic rosins 
which can be dther l amina ted or calendered onto fabrics, moiring 
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them impcnneable to fumes, dusts, tuul eertain liquids. Rome of 
these resins ean also be plasticizc'd so as to form films of sufficienfc 
strength and pliability to make suitable impermeable protective cloth¬ 
ing. 

Seventeen samples of impenm'able fabrics and films wore obtained 
and testeil for their suitability as protective clothing. The tests con¬ 
sisted in exposing the materials to the action of (1) carbon tetrachlo¬ 
ride, (2) ('thylene diehloride, (») ligroin, (4) mineral oil, (5)vegetablG 
oil, (0) ethyl alcohol, (7) 20 percent coinnn'rcial hyilroehloric acid, and 
(8) 40 percent solution of potassium hydroxide. 

It was first thought that these fabrics could be. fitted into a glass 
funnel much like a piece of filter paper and the test solutions poured 
onto the fabric, the stem of the funnel being immersed in a solution 
of a test reagent. It was soon found, however, that many of tho 
materials would not stand being folded into a funnel shape without 
cracking or breaking. While this fault of the material would render 
it unsuitable for clothing, nevertheless we desired to test tho perme¬ 
ability of such materials to our test solutions. Therefore, an apparatus 
was devised in which these tests could be performed without damaging 
the materiid. The apparatus (fig. 1) consisted of two brass cylinders 
with flanges and gaskets, between which tho piece of fabric to bo 
tested could bo inserted and then tho cylinders could bo tightly 
screwed together. The testing liquid was placed on tho fabric in the 
upper eylinder and the lower cylinder was immersed in an indicator 
solution so that any of tl)C liquid which might go through the fabric 
could be detected. The solution was allowed to stay on tho fabric 
for 16 hours. All of tho fabrics toste<l were impervious to mineral 
oil, vegetable oil, and alcohol. Only one of them was impervious 
to carbon totrachlorido and none to ethylene dichloride. All of the 
fabrics that were laminated or impn'gnated with films of the resins 
showed more penn<'ability than did the films themselves. This con 
b<‘ accounted for by the fact that capillaiy seepage took place through 
I)articles of tho nap of tho fabric which wero not sufficiently covered 
l)y the film of r(‘sin. 

For tho reasons previously stated, oilcloth was not desirable for 
this tyi)0 of protective clothitig; therefore, tho two samples of oilcloth 
will not bo considered. Moreover, tho tests made with thorn showed 
that they wero permoablo to all tho test solvents except mineral oil, 
vegetable oil, and alcohol. 

The fabric laminated with cellophane, while impermeable to ligroin, 
mineral oil, alcohol, and vegetable oil, was not suitable for protective 
clothing because it cracked when folded and became permeable to 
anything through the cracks. In addition, it is highly inflammable. 

The fabric impregnated with a plasticized resin consisting of vinyl 
320.1H4*—40 —a 
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chloride and vinylidin chloride was permeable to all solvents with 
which it was tested. This was becanso of the nap which came 
through the tliin coating of resin. Seven other fabrics laminated with 
various thicknesses of a plasticized ‘ resin consisting of a copolymer 
of vinyl chloride and vinyl acetate were permeable to the same sol¬ 
vents. Three of these were also tested with alcohol and vegetable 
oil and found to bo impermeable. The film of this copolymer, how¬ 
ever, was impermeable to carbon tetrachloride, mineral oil, acid, 
alcohol, and vegetable oil. A sample of a film made of a plnstieizod 
polymer of vinyl chloride resisted the action of mineral oil, acid, 
alkali, alcohol, and v^etable oil, as did a sample of fabric coated with 
throe layers of this material. 

Table 1 shows the results of those tests, the plus sign (-f) meaning 
that the fabric was permeable and the minus sign (—) indicating that 
it was not. It will be noted that fabrics 1 and 2 show the greatest 
resistance against these solvents, being pormeahlo only to carbon 
tetrachloride and ethylene dicbloride. These two materials conai.st 
of rubber chloride containing an antioxidant and differ from each other 
in that one of them is an unstrotched film and the other is a lighter 
double stretched film. 


Tabli) 1.— Re»v.lt of exposing mnteriah io solvents for 10 hours 


Material 


lii- 

proln 


20 

per¬ 

cent 

noi 


40 
per¬ 
cent , 
KOH 


Alco* 

hoi 


Min¬ 

eral 

oil 


tnltlo 

oil 


CC\i 


Kth- 

yicno 

dl- 

Clllo- 

rltia 


1. Pliofilm. Kubber hydrochloride 240 lamiiiatod 

clear. Antioxidant. 

2. Pliofilm. 150 double stretched elenr. 

5. Vinyllte. A copolymer of vinyl chloride and 

vinyl acetate. 

4. Eoroseal. A polymer of vinyl chloride.......... 

A Koroseal coated onto fabric. 

6. Fabric coated with a mixture of vinyl chloride 

and vinylidin chloride resin. 

Sample No. 8 of fabric calendered with a vinyllte 
film.. 

8. Sample No, 4 of the above roaln. 

9. Sample No. 2 of the above resin____ 

10. Sample No. l of the above resin. 

11. Syimex. Fabric coated with vinyllte resin. 

133A—heaviest coating. 

12. Synflex. 133B—li{diter coating....._............ 

IS. Synflex. 1830-lightest coating_ 

14. Fabrflite, 2 Green OR 0639 oilcloth_ 

15. Standard oilcloth.. 

10 Standard oiled green unfinished. 

17. 300 P. T. cellophane laminated on a closely 

woven white fabric---......_ 


I 


0 ) 

8 


+ 

•f 


+ 

+ 


+ 


0 ) 


(») 





0 



+ 


s Not tested. 
•f»pormeable. 

—■‘impermeable. 


Both the tested films and fabrics coated with the synthetic resins 
give protection against mild acids, mild alkalies, alcohol, and oils, 

‘ Plasticizers such as castor oil, glycol wax, dimethyl oellosolve phthalate, dimethyl ocOlosolve oloate^ 
tilcresyl phosphate, and dibutyl phthalate are used. 1^ addition to this, some of the resins ooutaln stabll- 
tos and anUoxidaTits. 



































Kkjurk 1, Appamtuh loi l('stnig fabiich: (a) Hoclions of t<‘siiiiK cylinder, (6) gobkotb, (c) beakor of lo&ting 
mdutloii, (d) UHsembly boltaand nuls, (f) assomblod cylinder. 
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Plate ii 



Fisto* 2 Protective hood, sleevee, gloves, and apron Note elcovee wwutd over gloves, nuk protected 
by hood, and apron extending to neck. 
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and arc imporincalilc to dust; llicrcforc they can be used for protective 
clothing in such industries a^ Iruit and vegetable canning, in resin 
molding where the exposure is to oils, and in other occupations where 
tho skin hazards are maceration or only mild iiritants and semutizers. 

All of these materials are light in weight, transparent, and although 
they increase and retain iierspiration they do not give the cold, 
clammy feeling of rubber clothing and tho workers are not pieju- 
diced against their use. Tlic-e materials not only jirevent irritants 
from coming in contact with the skin, but also pi-oU'ct tho clollung 
beneath them. They are not inflamnuible, can be easily washed with 
ordinary soap and water, but must not bo pressed with a hot iron. 
With ordinary cai'c they will last a number of months in rough occu¬ 
pations, or longer if not subjected to rough usage. Some of these 
resins will soon bo availablo in tho form of gloves, having pliability and 
elasticity coinpaxable to rubber. Such gloves may bo used in occupa¬ 
tions where rubber is attacked by the chemicals used, or in cases 
where the w'oiker is allergic to rubber or its compounds. 

In many industries only the hands and tho forearms need to bo 
protected. In such ciuses rubber gloves can be worn under sleeves 
made from these materials. In oilier industries aprons and hoods 
may also bo necessary to protect the front part of tho body (lig. 2). 
Ill still other industries, for instance spray painting, it may ho neces¬ 
sary to wear coveralls, gloves, and hoods. 

STTGUKSTIID DKSiaNS FOB PB0TJ30TIVB CLOTHING 

Gloves .—Gloves should fit fairly snug, should not be cumbersome, 
and should extend a sufficient distance beyond the wrist so that they 
fit under tho sleeves. 

Sleeves .— Sleeves should reach from the wrist to the armpit. They 
should be fastened at the wrists and at tlie upper ends. They should 
fit over the gloves and should bo sufliciently roomy to allow for 
flexing of the elbows without sliding up and down the ann. 

Aprons. Aprons should be full and should cover tho front of the 
hotly from well below the knee to the nook. They should bo fastened 
around tho neck and waist. 

Hoods should fit over tho head and come down to the 
shoulders, protecting tho collar line. They can bo made with open¬ 
ings at the eyes, nostrils, and mouth. In occupations where it is 
necessary to protect against tho inhalation of poisonous chemicals, 
the hood can be entirely closed, except for an opening at tlie mouth, 
the edges of which should bo so oonstnicted that a removable air 
filter can be fitted into it. At the top of such a hood there should 
be fitted a flap valve to allow tho escape of expired air. 

GoceraMs.—Coveralls should fit snug at the neck and may have 
zipper fronts, or can be so constructed that the front is a continuous 
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Tho labor turn-over of employment is evicleneed by tlie faet that tho 
average length of mombei-ship during the 5 yearn was :1S mouths. 
Had the membemhip been continuous during the 00 months it would 
have resulted in a total of 480,300 months instead of the 3010,955 
months shown in this re])ort. 

Tho analysis which follows will be limited to white males and ivhhe 
females, since they represent 98.9 perc<mt of the total months of 
membership. It will bo noted that the data make available an 
unusually largo proportion of membemhip among wdiite females 
which permits a comparison by sox in some detail. 

Type of sick benefit organuaiion.--Jn the 4 mail order Htores studied 1 provided 
sick benefits through a company oporaie<l sick benefit plan and 3 through an 
employees' mutual benefit society. In the first store inenilxTship in the sick 
benefit organization was automatic for all employees who hafl worked 0 months. 
The waiting period and the maximum benefit period varieii writh the length of 
service according to the following schedule: Kniployees with 5 or nior<* years of 
continuous service were allowed full salary after a waiting ])eri<Kl of 2 days for a 
maximum benefit period of 10 vreoks, employees witli 2 to 5 years of service had 
a waiting period of 7 days and a maximum benefit period of 8 weeks, while those 
employees with 6 months to 2 years of service had a waiting ])eriod of 7 days 
and a maximum benefit period of 3 weeks. Benefits wvre n^usod for disabilities 
connected with sunbuni or results therefrom, nervousness where tliere was no 
organic trouble, contagious or infectious skin disorders, and for ailuwmts pnwni 
when the employee was first engaged. 

In the other 3 mail order stores tho waiting period was 3 days anrl the maximum 
benefit period 13 weeks. Membership was on a voluntary biwis with eligibility 
after 30 days in 2 stores and after 90 days in the third hioro. In each sfK)ro a 
member did not become eligible to receive sick benefits until a mouth after join¬ 
ing the association. There were several classes of membership in tho sick benefit 
organizations, based on tho salary received, which required <liff(*reni dues and 
offered different amounts of aid during disability. 

In 3 stores membership ceased immediately at the tenuination of servlc^e with 
tho company. One store, in the event of a temporary lay-off, allowed nuunlx^rship 
to continue as long as tho employoo's name remained on tho pay i^oll. Btmefits 
were refused in each of tho 4 stores for disabilities eonnecte<l with the impr(»por 
use of stimulants or narcotics, tinlawful acts, and mat(*rnity cases. Additional 
causes for refusal of iKsnefits were listed in certain stores. 

Standardization of waiting and maximum benefit periods,-- Tht* data for all A sick 
benefit organizations arc presented according to certain standard conditions 
necessitated by tho variations in tho length of the waiting and maxhnum Ixmefit 
periods. The method used has boon described in preceding papers of this series 
W, 6), In the present study only one company, and theti limited to employees 
with 6 months to 5 years of service, required a waiting period as long as tho 
standard, namely, 7 days. Tho others required a shorter period but the cases 
lasting 7 days and less were excluded when the data were brought into conformity 
with standard conditions; the maximum benefit periods were either c<|ual to or 
less than the standard of 13 weeks, necessitating in tho latter instance tho extension 
to 13 weeks of cases reaching maximum benefit. 

OccupatioTud claseijication ,—The occupational gi'oupa in mail order 
stores have a somewhat different distribution Uian that in many 
mdustries. There is one group, oflSice workers, representing a largo 
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proportion of nil male nnd female cmplos’ccs. Contrasted with tliis 
group, which is subject to tlie same general environmental conditions, 
although diversified with respect to specific tasks, are 5 other groups 
among males and 2 other groups among females. The very great 
variety of specific occupations included within tliesc broad groups is 
shown in table 1. It will bo obseiwed that, altliough certain general 
rates are given for each of tlio broad occupational groups, the detailed 
analysis is confined to ofTice workera as contrasted with workers in all 
other occupations. Little reliance can be placed on comparison by 
sex of all other occupations, since very different environmental con¬ 
ditions and economic status are represented in the male as compai'cd 
with tlie female group. 


Table 1. —Sprcijic oecvpalions comprising each occupational group, mail order 

stores 


Occuimtlonal Rioup 

Spccillo occupation 

workora_ 

White males 

Accountants, addressers, adjusters, auditors, billers, bookkoopers, cashiers, 
complaint clerks, copy rcailcra, ciodit managors, dispatchers, estimators, 
oxpoit cl<‘rks, flling clerks, Index clerks, information clerks, inspectors, Invoice 
dorks, mail cl(‘rks, oillco machine operators, order clerks, pay roll clerks, pre- 
adjusters, pritors, purchabuiR agents, rate dorks, roeoivinK derks, refund 
dorks, shipping dorks, sorters, statisticians, stock dorks, storokoepers, super- 
Intendimts, tag writers, timokeepers, trafllc managers, treasurers, weighers. 

Departniont heads, division foremen, floonnen, night foremen, supervisors, 
trainers. 

Bundlcis, car unloaders, chuto men, labelers, mail loaders, packers, scalers, 
aupiily men, ticket sorters, truckers, warehousemen, wrappers. 

Box makers, cabinetmakers, carpenters, craters, electrical mechanics, framers, 
funiiture repairmen, gunsmiths, locksmiths, mechanics, morchandisi^ repair¬ 
men, nailers, radio mcohanics, sawyers, shoemakers, staplers. 

Car olooners, doon-up laborers, janitors, pit sweepers, police, porters, street 
cleanois, tunnel men, utility men, watchmen, yardmen. 

Barbers, buyers, ohautfours, coal heavers, diuftsmen, dcctrlclans, elevator 

y’promon —_- 

Stock handlers, truckers, 
wrai)i)crs, and packers. 

nopaiimcn and carpcn> 
tors. 

Laborers, watchmen, and 
janitors. 

All 

wnrkorH .. ^ _ 

operators, en^neors, engravers, filling-station attendants, firemon, mochlnlsls, 
millwrights, oilers, painters, paint makers, plumbers, pressers, salesmen, sign 
painters, stoamfliters, tailors, truck drivers, waiters, wallpaper printers, 
window trimmers. 

White females 

Addressi'ia, adjusters, billers, bookkeepers, cashiers, complaint clerks, copy 
readers, lUsiiatchers, estimators, export derks, filing eierks, index clerks, 
information derks, inhpeciors, invoice derks, mail clerks, oiTlce machine 
operators, order clerks, pay roll clerks, prondlusters, prieers, rate derks, ro- 
w'lvlng clerks, refund clerks, secretaries, shipping clerks, aortors, statisticians, 
stenographers, stock clerks, tag writers, timekeepors, tyiilsts, weighers. 

BuucUcrs, laloclors, packers, sealeis, ticket soiters, wrappers. 

Buyers, cooks, dishwashers, elevator opo^'otors, forcladics, Janltressps, laun¬ 
dresses, maids, matrons, nurses, saleswomen, &eamhtroHsos, shade sewers, 
tdophono operators, waitresses, wallpaper trimmers, wasliroom attendants. 

Stock handlers, wrap¬ 
pers, an<l ptu‘k(OT. 

A.n othora ___ .. 



ANALYSIS OF THE DATA 

Age dUtnhition by ocmpaiional group .—comparison of the age 
distribution of gainful workers in wholesale and retail trade, except 
automobile agencies and filling stations, as given in the United States 
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census of 1930 (9, pp. 670-571), with the ago distribiition of the 
membership in the present study is shown in the following table: 



l*crrcntaj?e distribution 


Molo 

Female 


Wholosalo 
and rot ail 
trade, V, H. 
census lU3t> 

Mall order 
st<ir(>s 

%Vholoanl(» 
and rc'tail 
tra<Us t’. H. 

CfMlSlLS 1080 

M nil or<lcr 
btorca 

Total, known agos_ 

100.0 

aoao 


100.0 

42.8 

41.1 

11.2 
4.2 

0) 

TTndor 2B_ . . . .. __ 

20.2 

20.5 


2i5-a4_ _ _ 

25. S 

Bl.O 


85-44 _ _ 


24.4 

18.5 

45-64. __ _ _ _ _ _ _ _ 

37.0 

17.6 

30.0 

4.2 

65-64_ __ _ _ _ _ 

O.K 

4.8 

65 and ovnr . _ _ 

4.4 

.8 

1.x 



1 Less than 0.1 of 1 percent. 


It will be observed that for males there was a greater proportion in 
the middle age group, 25-34 years, in mail order stores than in the 
census data, wliile the reverse was true for males 65 years of ago and 
over. Studies made of the soap industry (5) and tho slaughter and 
meat packing industry (5) showed similar relations between tho 
census and the report data. However, the present study showed little 
difference in the proportion under 25 years of age. Tho other studios 
showed the proportion in this age group to be much larger tlian in 
the census. 

Among females there is a greater concentration in tho ago group 
25-34 years than among males in this study or among either sox in the 
census figiures. For each age group beginning with 35-44 yoai-s and 
continuing through 65 years and over the census data show a greater 
proportion of female workers. 

Table 2 shows the percentage distribution of months of membership 
by age and sox, according to oer.upational group, among white 
employees in mail order stoi-os. For hotl) sexes office workei-s consti¬ 
tute the yoiuigest group with 68.0 percent under 35 years for white 
males and 87.6 percent in tlve same ago group for white females. The 
corresponding percentages for workers 45 years of age and over are 
14.8 and 3.1, respectively. Tho proportion of female office workers 
under 25 years of age is 43 percent greater tlian tho proportion of male 
office workers under that age. 

Certain occupation^ groups among males have a membership 
older than the average. For example, 66.4 percent of the laborers, 
watchmen, and janitors, 39.6 percent of the foremen, and 37.3 percent 
of the repairmen and carpenters are 46 years of age and over. Tho 
first group has 18.1 percent of its membership under 36 years of ago 
which is less than one-third tho proportion of office workers who are 
found in this age group. 
















1167 


Juno 28,1940 


Tabm 2 .—Percentage distribidion of months of memberahip by age and aet according 
to occupational group, white employees in mail order stores, 19S0-3/i, inclusive 


Occupational group 

All 

known 

ajif‘8 

(100 

lierctmt) 

Ago In years as of July 1,19;J2 

Under 

26 

25-34 

36-44 

45-64 

65-04 

05 and 
over 


White males 

All occtiiHit Ions. 


20.5 

31.0 

21.4 

17.0 

4.8 


Oflioc workers .. 

38, iri4 

31.8 

30.8 

10.0 

11.5 

2.0 

.7 

Pon*men . 

2,750 

7.4 


30.1 

31.0 

7.4 

.6 

Stock hamllcrs, truckers, wrai)iK‘rs, an<l 








packers- . 

32,152 

25.2 

84 9 

23.3 

13.4 

2.0 

.6 

Repairmen anti enrp<‘nier8 . 

LiorH)rera, watchmen, aiul janitors. 

4,792 

8.3 

18 6 

35.9 

20.1 

10.0 


9,057 

1.3 

10.8 

20.6 

42.4 

10.9 

2.1 

All others. 

28,011 

0.6 

20.9 

32.8 


7.2 

.8 


White females 

All occupations. 

Office workers .. 

8tock handlers, wrap]u rs, and jmekers...... 

177,430 

150,843 
9,143 
11,450 

42.8 

45.4 
34.0 

14.4 

41.1 

42.1 
34.3 
82.0 

11.2 

9.4 

17.7 

31.2 

4.2 

2.0 

12.8 

18.8 

0.7 

.4 

1.2 

8.0 

0) 

0.1 

All otht^rs. 





‘ I/css than O.l or 1 iK'Tcvnt. 


Fmjveiuty oj dimbilitifs by duratitm. —Table 3 shows by sex for two 
broad age groups the frt'queney of cases of dusability of dilferent 
durations. For nt'arly all durations tho increase in I’ato with age is 
more marked for males than for females. For both sexes there is a 
greater pereentage increase in rate for cases which have a relatively 
long duration. In other words, there is a disproportionate number 
of long cases among the older members of tho sick benefit organization. 

Another method of treating these data is by determining the per¬ 
centage of cases of a given <luration. Thus, it appears that cases 
lasting less than 29 days among males represented 71.5 percent of tho 
total cases among the younger group and 67.3 percent among tho 
ol(l(‘r grouj), while among femalw the corresponding percentages were 
70.2 and 61.7. Advancing age among males did not produce as great 
an incr(>as(> in case's of longc'r duration as among females. 

Select I'd indcjreu by age group and sex. —In considering the morbidity 
hulox('s for mail order store employees it should bo remembered that 
white-collar workfsrs predominate. Ifenco thc'se rates as a whole 
should not be compared with other industries which include any 
considerable number of unskilled employees engaged in heavy manual 
labor. Comparisons are advisable only with groups of like economic 
and social status. 

Table 4 shows that tho annual number of cases per 1,000 increases 
with advancing ago after tho youngest age group for males and for 
each age group (except 46-64 years) among fomalos. A similar trend 
with no exception among females is observed for annual number of 
days of disability per person and averj^o number of days per case. 
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According to all three indexes the youngest age group for males has a 
more imfavorablo rate than the next older age group. 


Table 3. —Frequencu of sichiesa avd nonindnstrial injitrirn raunjng dimhilitg laalhig 
8 calendar days or longer^ hy svx^ for the age gtoups umlrr iio years and Jo years 
and over, according to duration in calendar days, white employees in mail order 
stores, 19S0-34f inclusive 



1 Includes not-ended, maTlmum-ljpnoflt, and unknown-terinlnation wiacs. 
Tialtcized rates arc based on less than 6 castes. 


A comparison of two ago groups, namely, under 25 years and 55 
years of age and over shows that the ratio of the female* rat<^ lo the 
male rate (always more than one) becomes great(*r at the older ago 
for days of disability per person and average <lays p(*r cas<', while it 
decreases for the annual number of cases per 1,000 persons. This 
would indicate that it is the length ratlier than the frequency of female 
cases which results in their more unfavorable rat(*s when old. For 
example, with respect to frequency the percentage increases in rate 
from under 25 years of age to 55 years and over is 54 percent for males 
and 36 percent for females; but for days of disability per person the 
increase in rate is 117 percent for males and 138 percent for females, 
while the corresponding increase for the average days per case is 41 
and 75 percent, respectively. 

Frequency of disabilities by detailed diagnosis groups .—^Tho annual 
number of casos per 1,000 for white males and white females of all 
ages is shown according to detailed diagnosis groups in table 5, While 
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for all diagnoses the female rate was 48 percent in excess of the cor¬ 
responding male rate, yet there were specific diagjiosis groups for 
which the male rate was in excess. The male rate was higher [or non- 
industrial injuries, ])ueumonia, ulcer of the stomach or duodenum, 
hernia., diseases of the circulatory system, rheumatic diseases, and 
other infections and parasitic diseases. For the most part these are 
the same diagnosc's which were found to have an excess among males 
in previous studies (5, S). These diagnoses in general probably re¬ 
flect the more strenuous work and the more adverse environmental 
conditions under which males are likely to labor. 

Table 4. —Summary of selected morbidity indexes for different age groups^ acoording 
to seXf white employees in mail order stores^ 103(h$4r inclusive 


Ago in roars as of July 1,1932 




Annual number of oases per 1,000 persons > 



65.2 

5 

78.0 

0! 


Annual number of days of disability per person 


1.43 

1.81 

1.37 

2.18 

2.71 

5.51 

2.12 

2.60 

2.02 

3.07 

4.88 

8.40 


Average number of days per case» 


27.8 

25.0 

25.4 

26.4 

28.7 

27.2 

27.0 

81.4 



11ncludes a negligible number of nersons.ofunicnown ago. ^ i i ^ ^ # 

* Cases inoludo only those which ^an during the study period, but days of dteabllity include days for 
cast's which began prior to, as well ns during, the study porfod. This swmlng weess of days of disability 
is oompensatod in part by the fact that days sub^Quent to 1934 are not intauded, oven though some oases 
ha<l not ended or reached 01 days at the close of the study period. 

«Includes all days of disnhUity during the study period, regardless of when the disability began. Disa¬ 
bilities which roacnod 01 days or over woro arbltrarfly tarminatod at 91 days. 

Itaimzsi rates arc based on loss than 6 cases. 
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Table 6. —Frequency of sickness end nouinduslriol tnjlines ceiusing disability 
lasting 8 calendar days or longer^ by sex^ according to detailed diagnosis groupSf 
white employees in moil order stores, 1930-84t inclusive 


Diagnosis 


Total, all dlaffnosoa--- 

Nonlndustrlal Injuries.. 

Sickness-- 

Respiratory diseases.—. 

I>l8eases of the pharynx and tonsils... 

Bronchitis, aciito and chronic.. 

Other diseases of tho upper rcsi)ii‘atory tract—, 

Influenza, gpdnpe.. 

Pneumonia, all forms_ 

Pleurisy. 

Resplralory tuberculosis. 

Other respiratory diseases. 

Digestive diseases.— 

Diseases of the teeth and gums__ 

Xlloer of the stomach or duodenum. 

Other diseases of the stomach, cancel excepted. 

Diarrhea, enteritis. 

Appendicitis, with or without appendectomy-, 

Hernia..-_- 

Other digestive diseases. ... 

Nonrespiratory-nondlgcstive diseases.....__ 

Diseases of the circulatory system___ 

Genitourinary diseases__ 

Rheumatic diseases ^. .... 

Diseases of the nervous system >_ 

Diseases of tho skin. 

Other infectious and parasitic diseases. 

Other nonresplratory-nondigcstivo diseases.... 

Ill<deflnod or unknown diagnoses___....... 

Number of person-years of membership__ 


1 Including acute and chronic rheumatism, lumbago, neuralgia, neuritis, and sciatica. 

> Exclusive of neuralgia, neuritis, and sciatica. 

Notes.—S ee footnote 2, table 4. 

Italkizii rates are based on loss than 6 cases. 

The five cause groups wHcli showed the greatest ('xeess for tho 
female as compared with tho male rate were, in divscending order of 
magnitude, as follows; Diseases of tho nervous system, 033 |)('rc(>nt; 
diseases of tho pharynx and tonsils, 163 porcc'iit; genitourinary dis¬ 
eases, 130 percent; appendicitis, with or without appt'udectomy, 
106 percent; and influenza and grippe, 98 percent. 

Many of tho above diagnoses are not numerieally of great im¬ 
portance when total frequency rates are considorod. Tlio broad disig- 
nosis group which does have tho most influence in producing a higher 
total rate for females is tho respiratoiy group. Among females 6.'5.7 
percent of all cases with known diagnoses fell into this category while 
among males this percentage was 43.4. Tho proportion of digestive 
disease cases showed a difference between tho sexes of loss than ono 
percent; males had a laiger percentage of cases for nonindustrial in¬ 
juries and nonrospiratory-nondigestivo diseases, although tho male 
frequency rate for the latter group was slightly lower tlian tho female 
frequency rate. 


Annual nuinh'rof tusoa 
IKT 1,000 |H‘rS«)llS 

Number of ooiK's 

Males 

I'Vinaloh 

Males 

Pe males 

ri8.fl 

80.9 

675 

1,302 

(1.S 

4.0 

07 

00 

51.8 

82.9 

608 

1,212 

23 A 

4.1.5 

230 

082 

3.0 

7.0 

29 

114 

2.0 

3.3 

20 

60 

0.3 

li.3 

02 

215 

8.9 

17.0 

87 

203 

.8 

.7 

8 

10 

1,0 

1.1 

10 

17 

.0 

.7 

5 

10 

.5 


3 

3 

9.4 

13.7 

92 

205 

.0 

1.1 

0 

10 

.7 

,4 

7 

6 

1.9 

2.9 

18 

44 

.0 

1.1 

0 

17 

8.3 

0.8 

32 

101 

1.1 

.2 

11 

3 

1.2 

1.2 

12 

18 

14.4 

18.5 

141 

277 

2.4 

1.0 

2:1 

24 

1.0 

2,3 

10 

35 

4.0 

2.8 

45 

42 

.6 

4.4 

0 

68 

.9 

1 7 

<) 

25 

2.2 

2.0 

22 

,80 

2.7 

3.7 

2() 

65 

4.0 

6.2 

45 

78 


0,808.2 

14,983.1 
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Rates by ocouiiotion .—The frequency rate, the number of days of 
disability per person, and the number of days per case are shown 
according to occupational group in table 6. Among males the occu¬ 
pational group with the highest age-standardized frequency rate 
(83.7) was laborers, watchmen, and janitors. Following this group 
were repairmen and carpenters (78.8) and oflieo workers (69.0). 
There wore only 2 specitic occupational groups among females, namely, 
oflice workers (93.2) and stock handlers, wrappem, and packers (76.9). 
The former was 35 percent higher than the corresponding rate for 
males while the latter was 26 percent higher. 

Table 6.— Frequency of sickness and nonindustrial injuries causing disability 
lasting 8 calendar days or longer^ annual number of days of disability per person^ 
and average number of days per case, according to occupational group and sex, 
white employees in mail order stores, 1980-S4, inclusive 


Occupational group ^ 

Annual number 
of eases por 
1,000 persons 

Annual 
number 
of days 
of dis¬ 
ability 
per 
person 

Average 
number 
of days 
per 
COSO 

Number 
of cases 
bogln- 
nlng 
during 
3030-34, 
Inclusive 

Number 
of cal¬ 
endar 
days of 
dis¬ 
ability 

Number 

of 

person- 

years 

of 

in(*mt»er- 

ship 

Stand- 

ard- 

IrxMl 

rate* 

Orado 

rate 


Males 

All occuiwvtlons. 

03.4 

58.6 

1.63 

27.8 

675 

15,600 

6,808.2 

LabonTS, wntehmoni and Janitors. 

83.7 

87.0 

2.06 

.34.4 

08 

2,341 

781.9 

Kopuiruicn and carpontcra. 

7«.H 

70.1 

2.04 

20.8 

32 

867 

420.5 

Oni<*o w«rki*r8. 

00.0 

01,7 

1.00 

25.9 

200 

5,186 

3,243.9 

Pormon - - . 

00.1 

64.2 

2.04 

81.7 

15 

476 

238.6 

Stock handlers, truckers, wrappers, 








and packers. 

61.2 

54.6 

1.68 

80.6 

140 

4,554 

2,713.9 

All others... 

49.8 

46.0 

1.07 

23.2 

m 

2,677 

2,414.4 


Pomalos 

All occupations-. 

60.0 

86.6 

2.46 

28.7 

1,302 

87,*306 

14,683.1 

Omcc workers .- 

63.2 

86.0 

2.52 

28.3 

1,178 

33,357 

13,237.8 

Stock h>uull(‘rH, wrappers* and 








packers . . 

70.6 

74.8 

2.23 

20.8 

67 

1,700 

761.9 

All others. 

67.7 

68.1 

2.26 

88.6 

67 

2,249 

683.4 


5 Atwi iicoorciinff to th<i total ffsin(uUyomployo<l workers ofsped/led sex in the Fnited StatOK 

(PjP. 117). 

Note. - Schi /ootnoti‘S 2 and 3, taWo 4. 


The annual number of days of disability per person among males 
ranged from 2.99 for. laborers, watchmen, and janitors to 1.60 for 
of&ce workers. Foremen, and repairmen and carpenters each had a 
rate of 2.01 days per person. Female office workers showed a rote 
of 2,52 and stock handlers, wrappers, and packers a rate of 2.23, the 
excess over the corresponding rates for males being 57 percent and 33 
percent, respectively. 

In the average number of days per case, laborers, watchmen, and 
janitors were again highest with 84.4, and office workers lowest with 
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25.9 days. Tho length of caso among female oiTioe workers was leas 
than 10 percent higher than among males, while among slock h'uullors, 
wrappers, and paekors, females had actually a shorlor average case 
than males. 

Frequenaj of disabilities among office workers and all other workers .— 
A comparison of sickness and nonindustrial injuries in mail order 
stores is limited to oHico workers and all other workers. In table 7 
tliis information is given for persons under 35 years of age and those 
36 years and over. Frequency rates for male ollice workers when all 
diagnoses are considered show little difference with advancing age, 
the rate being approximately 60 in the younger and older groups. 
However, the rate for nonrespiratory-nondigestive disease is 56 per¬ 
cent greater for older males, while for digestive diseases it is 59 percent 
less. Female office workers show an increase in rate with age of 62 
percent for nonrespiratory-nondigestive diseases, but for tho other 
throe broad diagnosis groups tho increaso is less, ranging from 2 to 7 
percent. Among office workers, with tl»c exception of digestive dis¬ 
eases, there is apparent no great sex diflorenco in the rate of change 
with age. 

Table 7. — Frequency of siclness and noninduslrial injuries causing disahilitif 
lasting 8 calendar days or longer for broad diagnosis groups by age, under 
years and SB years and over^ for office workers and all other workers, by sex, white 
employees in mail order stores, 19$Ch'S4t inclusive 



i 




Slckm^ 

Occupational group 

AU sicKnoss 

and nonm- 
dustrial 
injuries i 

Nonindus- 

trial 

injuries 

Respiratory 

diseases 

Digestive 

(Ii8«aai‘s 

Nnnresplrur 

t^)^y■n()ndI- 

geslUo 

diseases 


Under 

35 

years 

35 

years 

and 

over 

Under 

35 

years 

35 

years 

and 

over 

Under 

36 

yeais 

36 

years 

and 

over 

Under 

35 

years 

35 

yiMirb 

and 

over 

Under 

35 

years 

35 

years 

anti 

over 


Anttual numlwr of cnaos per l,0fl0 mult'M 


Office workers_ 

G0.1 

50.1 

8.3 

ao 

23. H 

20.0 

11.7 

0.0 

0.0 

15.0 

All others. 

47.6 

05.5 

4.0 

7.5 

18.2 

20 5 

10.6 

<U 

0.4 

20.4 

Ratio: olllco workers to 









1 


all others_ 

1.27 

.00 

1.09 

1.07 

1.31 

,08 

1.40 

.98 

1.U2 

.74 




Annual number of oases piv 

1,000 femali's 



Office workers_ 

866 

102.9 

4.2 

4.3 

40.3 

49.6 

14.3 

15.3 

17.0 

27.6 

All others. 

68.6 

7L0 


$,7 

80.4 

31.8 

0.4 

0.3 1 

15.0 

17.2 

Ratio: office workers to 











all others_ 

1.26 

1.44 

2.00 

1.59 

1.27 

1'50 

1.52 

1.65 

1.00 

1.60 


Ratio: female to male 

Ofllce workers _ 

1.44 

1.74 

.51 

; .54 

1.95 

1.91 

.97 

2.55 

1.77 

1.84 

All others. 

L44 

1.09 

.43 

.30 

2.00 

1.20 

.90 

1.62 

1.00 

.84 


1 Includes a negllgiblo number of cases of ill-defined or unknown diagnosis. 

Notbs.—S ee footnote 2, table 4. 

Italicized rates are b&sod on less than 6 cases. 

Number of person-years of memborbliip; Males, office workers under 3fi yenrs of age 2,180.4, 35 yean of 
age and over GOO.l; all others under 35 years of age 2,802.2, 35 yean of age ana over 3ti)w.l. remalos, olfioo 
wkers under 35 years of age 11,438.2,35 years of age and over 1,632.0; all others under 35 years of age 032.0, 
85 years of ago and over 753.8. 
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Male workers other than oJ(Rce workers constitute an older group 
thanolTice workers; hence a 38-percont increase in rate at age 35 years 
and over is not unexpected. There is a marked rise in the frequency 
of disabilities among older males for each diagnosis group except diges¬ 
tive diseases. Amotig female workera other than office woikers age 
apparently has little induence; indeed, respiratory diseases show a 
13 percent decrease at the older ago. 

In a comparison of office workers with all others it should bo remem¬ 
bered that the former are a much more homogeneous class than the 
latter. Both groups, however, reflect the same general policies with 
regard to the recording of disabilities which were the current practice 
in the stores studied. Young male office workers had a gi-eater 
frequency of sickness than other mail order store workers, whilo at 
an older age the reverse was found to hold. The excess in the rate 
among young male office workers compared with other workers was 
duo to a greater incidence of respiratory diseases, nonindustrial 
injuries, and digestive diseases; the higher rate among older male 
nouoffice workers was due to an excess of nonrespiratoiy-nondigcstive 
diseases. 

Female office workers had higher frequency rates than other 
female workers in both ago groups. The greatest excess was for 
nonindustrial injuries in the age group under 36 years and for diges¬ 
tive diseases in the ago group 35 years and over. 

Another comparison of interest is the ratio of the female rate to 
the male rate, specific for occupational and diagnosis group. Among 
office workers under 35 yetvrs of age females have a rate 49 percent 
lower than males for nonindustrial injuries, a rate almost the same 
for digestive diseases, and rates for respiratory diseases and nonrespira- 
tory-nondigestivo diseases which are 95 percent and 77 percent higher, 
respectively. Office workers 35 years of age and over have approxi¬ 
mately the same female to male ratio as the younger group with the 
exception of digestive diseases which show an excess among females 
of 165 percent. The younger group of nonoflice workers reflects the 
same general pattern as office workers with respect to sex differences 
in rate. The ratio for all diagnoses is identical. The older group of 
nonoffice workers sliows a tendency for a smaller female to male 
ratio than for office workers. This is most marked for nonrespiratory- 
nondigestivo diseases whore the female rate is lower than the mde 
rate. 

Frequency of disoMlities according to marital stahis .—^Mortality rates 
have been observed to vary markedly with marital status, showing 
for both sexes a much higher rate for single than for married persons. 
For example, when deaths in Canada and in New York State were 
placed on an age-specific basis an excess in mortality rate among 
the single was found for all groups, except females under 25 years of 
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ago who had a higher rate for the married (,10, 11). Tho latter may 
have heon influoncod by tho hazards of child bearing among young 
women and tho former by the operation of a seleelivo process involving 
the failure to marry of persons who have serious plrysical defects. 
It has not been aseertaiued whether tho inorlality rale for single ])er- 
sons would remain higher w'cro such factors ina<lo specilie as physical 
rating, occupation, socio-economic status, and environment. An 
earlier study (12) showed, among other things, iliat for a group of 
female industrial omployoos tho frequency rate of sickness and non- 
industrial injuries was greater for married than for single women, tho 
reverse of the relationship usually found for marital status n<'cor<ling 
to mortality rates. For this earlier group, the equivalent of 13,700 
women under observation for one year, the frotjueney of disabilities 
lasting 7 working days or longer was 72 x)eroeiit greater for ages under 
26 years, and 35 percent greater for 25-44 3 'OHrs, among tho married 
than among the single employees. 

The present report is the first of this series in which it was practicable 
to present information relating to the frecpieney an<l severity of dis¬ 
ability according to marital status. Only two groups, those married 
all or most of the time and those single all or most of the time, were 
considered. Persons who wore widowed, divorced, separated, or of 
unknown marital status, constituting less than 4 percent of the mem¬ 
bership, were excluded from all tables. 

The frequency of disabilities is considered by specific ago groups in 
the following table: 


Marital status 


Wn?le 

Married. 

Single.., 

Married. 


Under 26 


Age in years as of J uly 1, lQ;i2 
26 3i 


35 <44 


46 and over 


Anniuiliiuiiibor of emt iior 1,000 white miUes 


67.3 
63.1 


62.3 

60.3 


4» K 
62 0 


OH.! 

77.4 


Annual number of nwos ()nr 1,000 while fOinalos 


82.7 

71.2 


01.7 

00.1 


«2.0 

102.8 


H1.8 

93.6 


The same trend is observed for both sexes, Jiamoly, the two o.ge 
groups under 36 years show a higher rate for single than married 
persons, while the two age groups 35 years and over show tho reverse. 
Furthermore, the female rate for the single as well as tho married is 
consistently on a higher level than tho coiTosponding male rate. 

In table 8 the frequency rates for married and single persons are 
shown according to broad diagnosis groups. Emphasis should bo 
placed on the age group under 36 years as tho rates lor ages 35 years 
and over are based on a mombersMp in which there is a laigor per- 
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contage of older persons among the married than the single. For 
under 35 years of ago both males and females show an excess in the 
single rate as compared with the manied rate for each broad diagnosis 
group with the exception of respiratory diseases among males. For 
all sickness and nonindustrial injuries the rate for single persons is 7 
percent greater for males and 9 percent greater for females. In each 
of the 3 diagnosis groups classified under ^'sickness'' the difference 
between the rates for married and single persons is comparatively 
slight among females, while among males there is greater variation. 
Female employees are much more homogeneous with respect to 
occupation than male employees in mail order stores which may be 
one factor influencing the more uniform rate among females. 

Table 8 . —Frequency of aichnefta and nonindustrial injuries causing disability 
lasting 8 calendar days or longer for broad diagnosis groups by age, under S5 years 
and SB years and over, for married and single employees^ by seXy white employees in 
mail order stores, 1980-84, inclusive 


Marital status i 

All sickness 
and nonin- 
dust rial m- 
Jurics <1 

Nonindtts- 
trlal injuries 

Siokness 

Besplratory 

diseases 

Digestive 

di^oscs 

Nonrespira- 

tory-nondl- 

gestivo 

diseases 



Under 

36 

years 

36 

years 

and 

over 

Under 

36 

years 

36 

years 

and 

over 

Under 

36 

years 

35 

years 

and 

over 

Under 

36 

years 

36 

years 

and 

over 


Annual number of cases per 1,000 males 

Single . 

54.8 

66.0 

n 

5.5 

18 4 

29.7 

12.9 

5.5 

11.3 

17.6 

Mamed . 

61.1 

66.3 


7.8 

21.8 

26.3 

11.6 

7.2 


19.7 

Uullo: single to married. 

1.07 

,80 


.42 

.84 

1.17 

1.12 

.31 

1.41 

.89 


Annual number of coses per 1,000 fomalos 

Single . 

88.2 

82 6 

wm 

5.5 

40.9 


14 3 

10.6 

17.6 

19.3 

Married 

bl.2 

09.1 

3.3 

5.7 

43.7 

44,7 

13.6 

16.1 

10.0 

27.7 

Itutlo; single to married 

1.U9 

.83 

1.42 

.90 

1.07 

.98 


.06 


.70 


Batio; fomalo to male 

Single .—_ 

1.01 

1.47 

.64 





4.77 


I 

1.10 

MorrUul_...». 

1.69 

1.62 

• 67 





2.24 

2.00 

L41 


t noos not Include wldowod, divorced, separated, or unknown cases. 

* Includes a negligible number of cases of iU-dofinod or unknown diagnosis. 

Notmh.—S ee footnote 2, table 4. 

Italicized ral(>s are based on less than 5 cases. 

NujiiIkt 0 f nerson-ycars of monilx*rship; Males, single under 36 years of ago 2,666.2,36 years of age and over 
910.3; inarrictl under 36 years of age 2,262.6,36 years of age and over 3,697.4. Females, single under 36 years 
of age 7,265.2,85 years of ago and over 1,139.6; married under 86 years of age 4,800.2,36 years of age and over 
1,119.7. 

Among persons 35 yoaxs of age and over there is an excess in the 
married rate (probably more apparent than real) for both sexes and 
all diagnosis groups except respiratory diseases amo33g males. The 
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diagnosis group having the most excessive married rate is digestive 
diseases for both sexes. 

The ratio of the female rate to the male rate among persons under 
35 years of ago is not greatly different by marital status. For all 
diagnosis groups the excess in the female rate is Cl percent for single 
and 59 percent for married persons. Kospiratory <IiHoases and nunre- 
spiratory-nondigestive diseases for either marital status in the younger 
age group show an excess in rate for females of more than 50 percent; 
for digestive diseases among the married and the single the female 
excess is less than 18 percent, and for nonindustrial injuries the rate is 
favorable for females. 

Additional comparisons are provided between the rates for married 
and single persons when the factor of duration in calendar days is 
added to the calculations. The following table shows by ago group 
and sex the annual ntimbor of days of disability per person and 
the average number of days per case according to marital status. 


Mantal status and sex 

Annual number of days 
of disability per person 

Average number of 
days per cose 

Numbt'r of porson- 
yeivrs ol inembeishlp 

--- 

Under 35 
jears 

35 years 
and over 

Under 35 
years 


Undt^r 35 
years 

35 years 
and over 

Single* mnlos _ 

1 41 

1 39 

25 8 

24 7 

2,555 2 
2,252 5 

910 3 

Married lualoq __ _ 

1 ^5 

1 OS 

20 4 

30 4 

3,597 4 
i,nu 6 
1,119.7 

Single foniftloa . 

2 51 

2 (>8 

28 4 

32 4 

7,2 V) 2 
4,K00 2 

Mflrriad _ __ _ 

2 05 

3 13 

25.3 

31 0 



From the above table it appears that among male.s un<ler 35 years 
there is no significant difference in number of days per person or 
per case. In general, for the younger ago group single pemons show 
slightly higher rates while for tlie older ago group married persons 
show liigher rates. There is veiy little <liffereiK’o in the average 
number of days per case either according to marital status or sox. 
Single males 35 years and over have the sliortest ease (24.7), on the 
average, and single females the longest case (32.4). 

If frequency rates are calculated for office workers under 35 years 
of age, thus limiting in some degree the influence of occupation and 
age, it will be found that the already small difforoiico between the 
rates for married and single females becomes even smaller, while the 
corresponding rates for males become slightly farther apart. 

SXTBfMABT 

This study of sickness and nonindustrial injuries caxising disability 
lasting 8 calendar days or longer among white workers in mail order 
stores shows that the annual number of cases per 1,000 was 63.4 
among males and 90.0 among females, while the annual number of 
days of disability per person was 1.63 and 2.49, respectively. The 
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average number of days per case was 27.8 for males and 28.7 for 
females. 

When the frequency of disabilities among office workers was com¬ 
pared with all other workers in mail order stores it was found that 
under 35 years ot age, office workers had the higher rate regardless 
of sex. The excess was most pronounced for nonindustrial injuries 
and digestive diseases. 

The frequency rate among female office workers xmder 35 years of 
ago, when compared with the rate for males in the same group, yielded 
an excess which was largely duo to respiratory diseases and to a 
lesser extent nonrespiratory-nondigestive diseases. Digestive diseases 
were nearly the same for both sexes, and nonindustrial injuries were 
decidedly less frequent among females. 

Frequency rates by marital status showed an excess for single 
persons in the younger age groups and an excess for married persons 
in the older age groups. When rates specific for age group, sex, and 
occupation wore compared the difference between the rates for mar¬ 
ried and single persons did not appear to bo significant. The com¬ 
monly observed higher mortality rate for single persons is not so 
evident with respect to morbidity. 
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COURT DECISION ON PUBLIC HEALTH 

Compensation for typhoid fever under worhnen's compensation art 
derated.—(Idalio Supreme Court; Ilofman et vr. v. Consumers Water 
Co. et al., 99 P.2d 919; decided February 23, 1940.) In a prooi'eding 
under the Idaho Workmen’s Compensation Act it was sought to 
recover compensation for the death of an employee from typhoid 
fever. It appeared that the deceased had been employeil in cleaning 
an open irrigation ditch. At the time of the contraction of the 
disease by the employee the ditch contained muddy pools of waste 
water in which were dead animals and wixste matter. Tlu' physicians 
attending the deceased employee were of the opinion (hat "the 
source of the infection which produced the disease eiune from the ditch” 
where the deceased worked and their testimony was not eoutradieted. 
The industrial accident board denied compensation and tlu* claimants 
appealed. The question presented to the supreme court was wlu'ther 
the typhoid fever from which the deceased died was on aceiilental 
injury incurred in the course of and ai’ising out of his employnu'nt. 
The view taken by the appellate court was that compi'nsation had 
to bo denied as there was no proof of either an accident or an injury 
resulting from an accident within the meaning of the compensation 
law. The court said tlrat there was "no evidence whatever the de¬ 
ceased was conscious of mishap, hazard, fortuitous occurrence, or 
misadventure from or by reason of whiisli he sustained an injury”; 
nor was there "evidence of an ac,(;ident resulting in an injury to the 
deceased which would bring the case at bar within” certain cited cases. 


DEATHS DURING WEEK ENDED JUNE 15, 1940 

[Prom tbe Weekly Health Index, is'nied by the Bureau of the Onuus, Hoparttnent of ('timniereol 



Correm>ond- 
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Data from 88 large cities of the United States: 

Total _____ 

Average for 3 prior years—,.,____I.I 

Total deaths, first 24 weeks of year.... 

Deaths under 1 year of ago_____ 

Average for 3 prior years ... 

Deaths under X year of age, first 24 weeks of year. 

Data firom industrial Insuranoe companies: 

Poholes m force... 

Number of death claims.... 

Death claims per 1,000 policios in force, annual rate. 

Death claims per 1,000 policies, first 24 weeks of yoar, annual rato 



















PREVALENCE OF DISEASE 


No health (lcpa)tmei\t^ Stnta or locals can effcctwdy prevent or covirol disease without 
knotvledge of whvHj whcrCy and under what conditions cases arc occurring 


UNITED STATES 


REPOBTS FROM STATES FOR WEEK ENDED JDNE 22, 1940 

Summary 

For tlip wpok OTi(l('d Juno 22 the incidence of each of the nine 
coiniuuTncnbl(' diHcases inelude<l in tlio weeldy telegraphic State 
reports was below the 6-year (1935-39) raedian. As compared with 
the preceding week, slight incn'asos arc recorded for diphtheria, 
poliomyelitis, and typhoid fever, while only measles and scarlet 
fever are above the figures for the corresponding week last year. 

As compared with tlio precc'dbig week, the number of cases of 
poliomyelitis increased from 42 to 51, with 16 cases in California 
(11 last we(‘k), 9 cjises in Washington State (17 last week), 5 eases 
in Michigan (none hist w-eek), and 3 cases in Texas (none last week). 
The other eases were scattered, with only 2 States reporting as many 
as 2 eases. 

Typhoid fevi'r increased from 154 cases for the preceding week 
to 209 eases, the largest numbem being reported from Texas (28), 
Ijouihiana (23), (leorgia (17), and Missouri (1(5). 

The ineidoneo of smallpox dccjoased from 78 to 40 coses, 14 of 
which were reported in Illinois, the same number as reported last 
week. 

Of 24 ease's of Eocky Motintain spotted fever, 16 occurred in east¬ 
ern States and 9 in the nortliwestem States. Of 21 cases of endemic 
tyi)hus fever, 7 cases wore reported in Georgia, 5 in Texas, and 3 each 
in Alabama and liouisiana. One case of tularaemia was reported 
in North Carolina. 

For the current week the Bureau of the Census reports 7,646 deaths 
in 88 largo cities, as compared with 7,956 for the preceding week and 
with a 3-ycar (1937-39) average of 7,627 for the corresponding week. 

(1179) . 
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Telegraphic morbidity nports from ^State health officers for the week ended June 22, 
WJfi ami comparison with corresponding wide of WdO and d-ytar nHdian—Qon 
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Telegraphic morbidity reports from State health officers for the week ended Jum i 
1940y and comparison with corresponding week of 1939 awl 5-year median—Ooii 


Whoopliipf ooiiRh 



1 Now York City only, 

* Kooky Mountain apott(Hl fovor, work ondod June 22,1940,24 <Wfl, tt« follows: rmn'^vlvanla, 2; llllnola, 
4; Iowa, 1; Missouri, 3; Marylan<i, 1; VlrRluIa, 3; TenueawHs i; Montana, 1; Idaho, 1; Wyoming, 3; Wash¬ 
ington, 1; Or(«on, 3. 

> Period ended earlier than flaliirday. 

< Typhus fever, w(H‘k ended June 22, IMO, 21 eases, as follows; Missouri, 1; Kansas, 1; (leorgla, 7; 
Tennessee, 1; Alabama, 8; lyouislaiia, 3; Texas, 5. 

• Colorado tick lover, week ended Juno 22,1040,8 easi‘s, os follows: Iilaho, 1; ('olorado, 7. 
























































VENEREAL DISEASES 
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WEEKLY REPORTS FROM CITIES 

City reports for week ended June 8, 1940 

This table summarizes the reports rew'ived weekly from a selected list of 140 cities for the purpose of show¬ 
ing a cross section of the curreut urban incidence of the comniuiuctiblc diseases listed in tho table. 



piph- 

Influenza 

Mea- 

Pnou- 

Scar¬ 

let 

Small- 

Tuber- 

Ty¬ 

phoid 

Whoop¬ 

ing 

Deaths, 

Stale and city 



sh'S 

cases 


pox 

cases 

culosis 

deaths 

all 

causes 

therla 

cases 

Cases 

Deaths 

dcatlis 

fever 

COSOS 

fever 

cases 

cough 

cases 

Data for 90 cities: 












f)-yoar averaRC- 
Curront week L 

128 

46 

23 

4,466 

3,927 

424 

1,452 

1,258 

16 

M 1 'll 

34 



57 

G2 

23 

285 


375 

28 






Maine: 












Portland__ 

0 


0 

66 

3 

1 

0 

1 

0 

1 

34 

New Hampshire: 











rrtncftrd _ 

0 


0 

0 

0 

0 

0 

0 

0 

0 

9 

Nashua...... 

0 


0 

0 

0 

0 

0 

0 

0 

0 

10 

Vermont: 











Barro_ 












Burlington. 

0 


0 

0 

0 

0 

0 

0 

0 

0 

11 

Riitl^ind _ . 

0 


0 

0 

1 

0 

0 

0 

0 

0 

9 

Massachusetts: 










61 

198 

Boston___ 

0 


1 

312 

10 

42 

0 

8 

0 

Fall River. 

0 


0 

104 

1 

2 

0 

2 

0 

13 

25 

Springfield. 

worei'ster. 

0 

3 


0 

0 

4 

220 

0 

4 

0 

2 

0 

0 

0 

1 

0 

0 

11 

4 

41 

37 

Rhode Island: 












Pawtucket. 

0 


0 

1 

0 

0 

0 

0 

0 

2 

15 

I’rovidenco. 

1 


0 

152 

0 

4 

0 

3 

0 

4 

01 

Connecticut: 










2 

32 

Bridgeport. 

0 


0 

2 

0 

1 

0 

1 

0 

ITartlord. 

0 


0 

2 

0 

10 

0 

0 

0 

1 

39 

New Haven.... 

0 

1 

0 

0 

0 

3 

0 

1 

1 

3 

45 

Now York: 












Buffalo_ 

0 


0 

3 

5 

14 

0 

9 

0 

8 

117 

New York. 

17 

9 

0 

484 

62 

323 

0 

85 

6 

75 

1,690 

Rochester_ 

0 

1 

0 

9 

1 

12 

0 

0 

1 

7 

06 

Syracuse_ 

0 


0 

0 

0 

2 

0 

1 

0 

3 

47 

Now Jerst^y: 










C'amden_ 

0 


0 

4 

3 

4 

0 

0 

0 

0 

20 

Newark__ 

0 

3 

1 

012 

4 

35 

0 

5 

0 

14 

115 

^'^enton_ 

0 


0 

0 

2 

9 

0 

3 

0 

5 

34 

Pennsylvania: 










31 

446 

Philadelphia... 

8 

4 

2 

206 

16 

71 

0 

25 

2 

PiUahtirgh. 

1 

3 

1 

3 

6 

21 

0 

5 

0 

26 

181 

Reading __ 

0 


0 

0 

0 

0 

0 

1 

0 

21 

21 

SemtiloTi _ . 

0 



0 


1 

0 


0 

0 


Ohio: 










14 

128 

(MneInnafI_ 

2 


0 

8 

1 

13 

0 

7 

0 

('levolniKl ..... 

0 

10 

0 

13 

0 

44 

0 

4 

1 

65 

178 

('olmnlnis. 

2 

0 

2 

4 

10 

0 

4 

0 

15 

90 

ToUulo......... 

0 


0 

4 

6 

22 

0 

4 

1 

12 

70 

India nu: 











Anderson .... 

0 


0 

0 

0 

0 

0 

0 

1 

0 

8 

Fort Wayne.... 

0 


0 

2 

1 

3 

0 

0 

0 ' 

5 

26 

Indianapolis._ 

1 


1 

7 

14 

5 

0 

1 


6 

110 

Muude . 

0 


0 

0 

0 

0 

2 

0 

0 

3 

15 

H«)Uth Bond ... 

0 


0 

0 

2 

0 

0 

1 

0 

2 

29 

Twro Huuto—. 

0 


1 

0 

0 

1 

0 

1 

0 

5 

21 

XllinoLs: 












Alton_ 

0 


0 

0 

1 

0 

0 

0 

0 

1 

5 

f'hlftjitto- _ 

7 

0 

1 

120 

21 

372 

0 

51 

0 

39 

744 

Flgln 

0 


0 

0 

0 

0 

0 

0 

0 

0 

16 

Moline_ 

0 


0 

9 

0 

0 

0 

0 

0 

0 

14 

Springfield. 

Michigan: 

0 


2 

0 

8 

1 

0 

0 

0 

2 

32 

tifttroft. 

1 

1 

2 

379 

8 

74 

0 

14 

3 

123 

267 

Flint. _ 

0 


0 

4 

5 

6 

0 

0 

0 

4 

87 

Grand Rapids.. 

0 


1 

17 

4 

10 

0, 

0 

0 

15 

81 

Wisconsin: 

Kenosha.- 

Madison_^_ 

0 

0 


0 

0 

43 

36 

0 

0 

0 

2 

0^ 

0 

0 

0 

0 

0 

0 

6 

14 
18 

15 

Milwaukee_ 

RftnlnA . , _ 

0 

0 


0 

0 

376 

5 

3 

0 

17 

0 

0 

0 

1 

0 

0 

0 

5 

1 

2 

SuDerior.—.... 

0 


0 

88 

0 

0 

0 

0 

0 

9 


> Figures for Baxro ostlmatod; report not received. 
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CUy reports for week ended June 5, 1940 —Continued 


State and city 

Diph- 

Influenza 

H 

Pnou- 

Scar¬ 

let 

Small¬ 

pox 

oases 

ruber- 

3ulosis 

deaths 

Ty¬ 

phoid 

Whoop- 

iBg 

Deaths, 
.11 * 

theria - 
cases 

rases 


B 

deaths 

fever 

cases 

fever 

coses 

H 


Minnesota: 











1 

Duluth- ... 

0 


0 

2 

1 

0 

0 

0 

1 

0 

Minneapolis.— 
Rtr Pan' 

1 

MM 


0 

9 

20 

0 

0 

0 

11 


0 

MM 


0 

1 

4 

0 

2 

0 

9 


Iowa: 


H 









mmi 

Cedar Rapids-. 
Des Moines.— 
Sioux City_ 

0 



18 


0 

0 





0 


0 

9 

0 

0 

0 

HKII 

0 


30 

0 



0 


1 

0 


0 

^■1 


1 



4 


0 

0 





Missouri: 









. 


94 

Kansas City—— 
St* Joseph - 

1 


0 

4 

0 

7 

0 

4 


6 

0 



0 

8 

1 

0 

0 

Hli 

0 

22 

Ptn Tjfttiis _ * 

0 

gj 


0 

8 

17 

0 

3 

1 

13 

224 

North Dakota: 


■1 









18 

Fargo 

0 



0 

2 

0 

0 

0 

^■1 


Grand Forks... 

Mfnnt _ 

0 



0 


0 

0 

■■■■ 




0 


0 

0 


0 

0 


Hi 


4 

South Dakota: 





mmi 



mim 

Hi 




0 



0 


0 







0 


0 

0 


2 

HI 

0 

HI 

0 

8 

Nebraska: 





mmi 

8 

HI 


HI 



0 



1 





2 


Omaha 

0 


0 

13 

2 

4 


HHM 

HI 

2 

67 

R^msas: 









HI 

3 


Lawrence—_ 

0 


0 

1 

1 

0 

0 



7 

Topeka.^,- 

0 

1 

0 

22 

0 

2 

Hi 


Hi 

3 

19 

"WlPhita __ . 

0 


0 

1 

8 

1 

HI 


0 

5 

20 

Delaware: 







■ 

H| 


2 


Wilmington—— 

Ma^^land: 

0 


0 

0 


2 



0 

26 












Baltimore_— 

1 

2 

2 

1 


9 

0 


0 

95 

231 

Cumberland— 

0 



0 


0 

0 


0 

0 

10 

Frederick.. 

0 



0 


0 

0 

^^■11 

0 

0 

3 

Dlst. of Columbia: 






21 


8 




Washington.— 

I^glnla: 

8 

2 

■ 

2 

9 

0 

0 

5 

12 

149 



Lynchburg- 

■Nrorfolk _ 

0 



0 

0 

1 

0 


1 

7 

0 

5 


15 


6 

0 


0 

2 

28 

Ri<*hmoTwi 

0 



2 


1 

0 


0 

3 

62 

nnATinlTA 

0 



60 


0 

0 

0 

0 

1 

20 

West Virginia: 










21 

PhaTlmjtnn. _ 

0 


0 

0 

2 

0 



0 

0 

Huntington.. 

Wheeling 

0 



0 


1 

^kI 


0 

0 


0 


0 

0 

1 

0 

HI 


0 

1 

23 

North Carolina: 







HI 

HI 




Gastonia_ 

0 



0 


0 



0 

1 


Ralalgh _ 

0 


0 

0 

0 

0 

HI 


0 

0 


Wilmington.... 
Winston-Salem. 

0 



0 

0 

0 

^vl 

0 

0 

0 


0 



0 


0 

HI 

0 

0 

0 


South Carolina: 











B 

Charleston. 

0 

6 

0 

1 

0 

1 

0 



0 

Florence_— 

0 



0 

1 

0 

0 



0 


GrpanvUla _ 

0 

IMM 


1 

4 

0 

0 



4 


Georgia: 


H 






HI 



B 

Atlanta_ 

0 



12 

2 

2 



0 

1 

Brunswick. , 

0 



0 

0 

0 



0 

0 


Savannah_ 

0 

3 

i 

0 

1 

0 


HI 

1 

1 

B 

Florida* 







HI 



Miami_ 

1 


0 

0 

2 

2 




0 

22 

Tampa_ 

0 


0 

89 

2 

0 

0 

0 

0 

2 

27 

Kentucky: 











Ashl^d 

0 


0 

0 

0 

0 

0 


0 

0 


Covington. 

0 


0 

14 

0 

0 

0 

Hi 

0 

0 

12 

Lexln^on_ 

0 


0 

89 

HI 

2 

0 


0 

7 

16 

Louisville^ 

0 


0 

17 


11 

0 


0 

42 

60 

Teimessee: 




H 




Knoxville_ 

0 


1 



s 

0 


0 

0 

2Q 

Memphis_ 

Nashville_ 

0 


0 


Hi 

11 

0 

HI 

0 

9 

79 

0 


0 

8 

2 

8 

0 

8 

0 

10 

44 

Alabama: 









Birmingham.., 

0 

S 


5 


2 

0 

8 

1 

0 

66 

Mohilo 

0 



0 


0 


1 

0 

0 

23 

Mon^Eomery.. 

Arkansas: 

1 


mpHB 

0 

■HB 

1 

hH 


0 

6 




mil 


mmi 







Fort Smith.... 

0 


|HHM 

0 


0 

0 


0 

1 


Little Rock... 

0 

_ 

.1 0 

2 

1 0 

0 

0 

1 

0 

2 
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City reports for week ended June 8, 1940 —Continued 


June 28,1940 


State and city 

Diph¬ 

theria 

cases 

Influenza 

Mea¬ 

sles 

cases 

Pneu¬ 

monia 

deaths 

Scar¬ 

let 

fever 

cases 

Small¬ 

pox 

cases 

Tub^'r- 

culosis 

deaths 

Ty¬ 

phoid 

fever 

cases 

Whoop¬ 

ing 

congh 

cases 

Deaths, 

aU 

causes 

Cases 

Deaths 

Louisiana: 













New Orleans... 

0 


0 



5 

0 

^■1 


0 

0 

121 

Shreveport. 

0 



0 


4 

0 

HI 


1 

0 

27 

Oklahoma: 













Oklahoma City. 

0 





1 

3 



1 

4 

40 

T*nlsfl. 

0 





1 

1 

0 


0 

6 

24 

Texas: 



HI 

HI 










0 



BriTI 


3 

^H1 

0 


^H1 


70 

Fort Worth. ___ 

0 


HI 

1 


1 


0 

HI 

HI 

12 

39 

Galveston. 

0 



0 


3 

^■1 




0 

19 

■FTniistATi . 

2 


0 

4 


4 

0 





114 

San Antonio.... 

1 



2 


8 

0 


5 

H 

8 

81 

Montana: 










■1 



Billings_ 

0 


0 

0 

■ 



0 

0 




GrAat'Fflllq _ 

0 



89 

1 



0 

I 

0 

0 


Halftna. 

0 


0 

1 

1 



0 

0 

0 

0 

z 

Misisonlft - - 

0 


0 

0 

1 

^El 


0 

0 

0 

0 

6 

Idaho: 





1 

■I 

■1 






Botse. 

0 


0 

2 

■ 


^h1 

0 


0 

0 

7 

Colorado: 





1 

■I 

HI 






Colorado 
















n 

0 


n 



0 

Q 

n 

9 

Denver 

HI 

BIMII 


19 

■ 


HI 

HI 

6 

0 


70 

Pueblo_ 

0 


0 

5 

1 



0 

0 

0 

0 

14 

Now Mexico; 





1 








AlbuQuerqne— 

1 

mm 


1 

1 


2 

0 


0 

6 

12 

Utah: 


|||M||| 



1 

M 







Salt Lake Clty. 

0 



216 

1 

m 

H 


2 

0 


38 

Washington: 



HI 




HI 




H 


Seattle- 


mmi 


94 


0 


0 

2 

2 


81 

Spokane. 

0 

mm 


1 


3 

mi 

0 

3 

0 

Ha 

28 

Tannma. 

1 

mBH 


7 


1 


0 

0 

0 

^Hl 

23 

Oregon: 











Hr 

Portland___ 

1 


0 

25 


2 

1 

0 

1 

0 


78 

Snlem. 

0 



1 



0 

0 


0 

Hri 

California: 



mmmi 










Los Angeles.... 

1 

4 


20 


4 

12 

0 

18 

0 

61 

326 

Sacramento .... 

4 



0 


8 

2 

0 

3 

0 

34 

45 

San Francisco-. 

0 


0 

4 


3 

5 


9 

0 

24 

167 



Meningococcus 

Polio- 





Menin 

mepyms 

Polio- 

State and city 


mye- 


State and city 



mye- 



Cases 

Deaths 

U.UB 

cases 






Cases 

Deaths 

litis 

cases 

Massachusetts; 






Michigan: 



m 

m 


Boston_ _ 


1 


i 



Detroit 




n 

Now York: | 

BafTalo _ 

1 

■ 


1 

1 Maryland: 

BfiltimnrA 

H 

m 

H 

New York_ 


2 

0 


1 

[ Alabama: 





Hi 

Syracuse. 

_ 

I 

0 

1 

1 


i^$k7>«tnn7rTiTmmHm 

0 



Pennsylvania: 






Washington: 





I'lttsburgh.. - 


1 

1 




Ta«>ma^ 





Ohio: 






[ California: 






Cleveland..... 


1 

0 


) 


Los Angeles_ 


0 

0 

7 


Notz.—I nformatioix has been received that instead of 10 cases of meninmcooens menindtis, 10 cases of 
whooping cough should have been shown in the Public Health Reports of Feb. 23, p. 340, as having occuned 
in Seattle, y* ash., during the week ended Feb. 8,1940. 

Encephalitis, epidemic or lethargic,—Cases: New York, 1; Rochester, 2; Plttsbnngh, L 
Pellagra,—Caaes: Raleigh, 1; Savannah, 1: Birmingham, 1; Los Angeles, 1. 

Typhus feaer.—Cases: Now York, 1; Raleigh, 1; Savannah, L 







































































FOREIGN REPORTS 


SWEDEN 


Notifiable diseases—April 1940 .—^During the month of April 1940, 
cases of certain notifiable diseases were reported in Sweden as follows: 


Cerebrospinal meningitis. 

Diphtheria_ 

Dysentery--- 

Gonorrhea.— 

Paratyphoid fever- 

Poliomyelitis_ 


Cases 

Disease 

6 

ffoarlfit fever _ __ _ . 

10 

Syphilis. 

14 

Typhoid fever_ 

720 

Undulant fever_ 

8 

WaiVs dISAflSA _, 

14 



WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER 

Prom medical officers of the Public Health Service, American consuls, Ihtcmational Office of Public 
Health, Pan American Sanitary Bureau, health section of the League of Nations, and other sources. The 
reports contained in the following tables must not be considered as complete or final as regards either the 
l^t of countries included or the figures for the particular countries for which reports are given. 

CHOLERA 

[C indicates cases; D, deaths] 

NOTE.^Since many of the figures in the following tables are Itom weekly reports, the accumulated totals 
are for approximate dates. 



India-O 

_,_O 

CaloQtta-O 

Cawnpore-O 

Chittagong_0 

Madras_0 

Porto Hovo..-C 

Rangoon_0 

India (French)-C 

Indochina (French)_C 

Thailand_C 




In southern Morocooa 
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June 28,1940 


WORLD DISTEIBU^N OP CHOLERA, PLAGXJE, SMALLPOX, TYPHUS 
FEYIiHy AND YELLOW FEyEH—— Continued 

PLAGUE—Continued 
[O indicates cases; D, deaths] 


Place 

January- 

Maron 

1940 

April 1940 

May 1940—week ended— 

4 

11 

18 

26 

ASIA 

D'ltch East Indies: Java and Madura.— O 

121 

8,116 

9 

1 

8 

*4 

8 

3 

3 

1 

3 

29 
12 

5 

30 

4 
22 

2 

2 






India .— 0 






_0 

7 

1 




Oofthln_—— ....... O 




Plague-infected rats__ 






__—_O 






Indodhi^ (French)_.....-O 






ThAQand: ’ 

Bangkok-._......................... O 






Bisziulok Province----0 






Dhonpuri Province_0 






Ja^^nad Province_...-C 






Ki^phaeng Ba]r Province_.... C 






Kan<manapuri Province_0 






■prnfm TTaatj Ppnvipcfi __ _ O 






Naeara Svarga Province_C 






Noangkhay Province_____O 






Sukhodaya Province__0 






EUROPE 

Portugal: Azores Islands....._0 






NORTH AUERICA 

United States. (See issues of June 14, p. 1094, and 
June 21, p. 1138.) 

SOXriH AMERICA 

Argentina: 

Salta Province....0 






Santiago del Estoro Province_C 

6 

8 





Tuciinian Province....0 






Peru: 

najamarca Department_ G 

9 

8 

42 

24 

6 

10 





Lambnyoquo Doj^rtment _ G 






Llbertad De.partment. ... G 






Lima Department _ _ _ _ 0 






Plura Department _ G 






OCEANIA 

Hawaii Territory: Plague-infected rats___ 

2 


1 








* Includes 1 imported case. 


SMALLPOX 


AFRICA 

Al|^ria, ^ _ _ ^ O 

1 

20 

1,004 

9 

17 






Angf^la. __ _O 






Bel^an Congo.0 

British Feet Afriea „ _____ G 

362 

59 

6 

3 

8 

r - -- -- _ - _ O 






French rtnlneft. _ G 

13 






*1 

07 

969 

802 

7 

109 

67 

7 

204 





tyory Goftst _ _ O 

13 





Nigeria- __O 





KTiger Territory __ _ _ _ G 

67 


41 



Nyasaland_'___ - - ^ G 




Bhodesia, Southern.__O 

20 

36 




-, 2 - 

fienogal_ - _ G 

28 




Sierra _ - _ __O 





84 

80 

21 

1 

30 

14 

TTnlnTi nf Afriri^ " G 

46 

265 

872 

583 





ASIA 

Arabia . 0 






China-”"-_ I_ 0 

Ohosea_....—.......................... 0 

140 


44 

8 

82 


1 Imported. 
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1190 


WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 

SMALLPOX-Contlnued 


[C indicates oases; D, deaths] 


Place 

January- 

March 

1940 

April 1940 

May 1940—week ended— 

4 

11 

18 

25 

ASIA—continued 

TJ*-*®* TnfUfls — SahATig C 

4 

49,811 

5 

4 

710 

142 

82 

262 

1 

1 






~ _C 












(Pftrtiipfiipsp) - - __ _C 



















31 

32 

1196 


5 

5 



^traits fiAttlATYlfiTltS- _ _ ... O 











ThpUejid - ___-_C 

5 

1 



2 

XtrEOPB 

Great Britain^..- - _ _ _ C 

2 

36 

46 

209 

139 

1 

43 

24 

1 

539 



Greece. ____ - - -_- C 






Portugal, _O 

3 

29 

3 

3 



^p.lii _____C 



Tljrlrey _C 





NOBTH AMEMCA 

Guatemala ........ - _ G 






Mezieo__—_........._0 


4 




SOUTH AMEBICA 

PolMft _ _ _ - G 





Braril ..........n-___ O 






PolOTphift , , r ^ _ _ _ O 






TSeiifidftr _0 


1 




VeTi®i7U<'^a (aiastrim).. __ _ O 

85 

16 










> For the period Mar. 27 to May 3,1940. 


TYPHUS FEVEB 


AEBICA 







-S 

507 

385 


159 


118 


1,194 

16 






1,708 

813 


158 

139 

96 


40 





152 

64 

31 

9 

12 

6 



247 

268 





74 






ASU 







PhiTift_ ^ _ _ _ n 

284 

462 






5 







2 






Tran __^ 0 

190 






Iran_ _ G 

29 



2 

2 

10 


1 







20 

14 

1 

8 


5 


13 



2 


BUBOFE 





Bulgaria_0 

48 

9 

5 

16 

2 

5 


24 

47 






6 

8 

8 

1 

5 

1 


36 

16 

1 

1 

2 

18 


31 







868 

109 

61 


32 

22 


8 

8 





421 






155 

66 





MOBTH AMBBICA 





Guatemala_0 

127 

2 





Mexico__ , , ^ _ O 

199 

88 

1 



1 

Panama Canel Zone ... . Q 

3 
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June 28, 1040 


WORLD DISTRIBUTION OP CHOLERA, PLAGUE, SMALLPOX, TYPHUS 
FEVER, AND YELLOW FEVER—Continued 


TYPHUS FEVER—Ck>ntinued 
[C indicates cases; D, deaths] 



AJBICA 

riAmAmnn! Nkoncsambft__ ___ C 

11 

n 






French Equatorial Africa: Fort Arcbambault. C 

_____ o 






1 





Twrv Coast ,-_ _C 

1 





n^hogho_C 


U 




SOUTH AMERICA 

Brasil: 

Espirito Santo State_...._D 

128 

*1 

2 

1 

1 

1 





Rio de Janeiro State_——-__ D 






Colombia; 

Antioqula Department—San Luis_D 






Caldas Departmont— 

La Pradera_D 






^amana D 






Victoria _ __D 








. 





1 Suspected. 
iJun^etype. 

X 


880884*—-40 -4 























